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CONTENTS OVERVIEW 


For ease of use for our customers, Integrated Device Technology provides four separate data books 
— Logic, Specialized Memories and Modules, RISC and RISC Subsystems, and Static RAM. 

IDT's 1992 Specialized Memories and Modules Data Book is comprised of new and revised datasheets 
for the FIFO, Specialty Memory and Subsystem product groups. Also included is a current packaging 
section for the products included in this book. This section will be updated in each subsequent data book 
to reflect packages offered for products included in that book. 

The 1992 Specialized Memories and Modules Data Book's Table of Contents contains a listing of the 
products contained in that data book only. In the past we have included products that appeared in other 
IDT data books. The numbering scheme for the book is consistent with the 1990-91 data books. The 
number in the bottom center of the page denotes the section number and the sequence of the data sheet 
within that section, (i.e. 5.5 would be the fifth datasheet in the fifth section). The number in the lower right 
hand corner is the page number of that particular data sheet. 

Integrated DeviceTechnology, a recognized leader in high-speed CMOS technology, produces a broad 
line of products. This enables us to provide a complete CMOS solution to designers of high-performance 
digital systems. Not only do our product lines include industry standard devices, they also feature products 
with faster speed, lower power, and package and/or architectural benefits that allow the designer to 
achieve significantly improved system performance. 

To find ordering information: Ordering Information for all products in this book appears in Section 
1, along with the Package Outline Index, Product Selector Guides, and Cross Reference Guides. 
Reference data on our Technology Capabilities and Quality Commitments is included in separate sections 
(2 and 3, respectively). 

To find product data: Start with the Table of Contents, organized by product line (page 1.2), or with 
the Numeric Table of Contents (page 1 .4). These indexes will direct you to the page on which the complete 
technical data sheet can be found. Data sheets may be of the following type; 

ADVANCE INFORMATION — contain initial descriptions, subject to change, for products that are in 
development, including features and block diagrams. 

PRELIMINARY — contain descriptions for products soon to be, or recently, released to production, 
including features, pinouts and block diagrams. Timing data are based on simulation or initial character- 
ization and are subject to change upon full characterization. 

FINAL — contain minimum and maximum limits specified over the complete supply and temperature 
range for full production devices. 

New products, product performance enhancements, additional package types and new product 
families are being introduced frequently. Please contact your local IDT sales representative to determine 
the latest device specifications, package types and product availability. 


ABOUT THE COVER 

The cover features an IDT7025. wafer shown at approximately 2.5x magnification along with an 
1DT7MP6086 module shown at 1 x magnification. The IDT7025 is a 30ns 8K x 1 6 dual-port which is the 
deepest dual-port available in the industry, offering simultaneous access to memory from either port. The 
IDT7MP6086 is one of IDT's CacheRAM™ modules. Available in a variety of configurations, and using 
the IDT71589 CacheRAM as a base, these cache modules offer up to 256KBytes of secondary cache in 
high-performance 486 microprocessor designs. 
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LIFE SUPPORT POLICY 

Integrated Device Technology's products are not authorized for use as critical components in life support devices or systems 

unless a specific written agreement pertaining to such Intended use is executed between the manufacturer and an officer of IDT. 

1 . Life support devices or systems are devices or systems which (a) are intended for surgical implant into the body or (b) support 
or sustain life and whose failure to perform, when properly used in accordance with instructions for use provided in the 
labeling, can be reasonably expected to result in a significant injury to the user. 

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected 
to cause the failure of the life support device or system, or to affect its safety or effectiveness. 


Note; Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, in order to improve 
design or performance and to supply the best possible product. IDT does not assume any responsibility for use of any circuitry described other than the circuitry 
embodied in an IDT product. The Company makes no representations that circuitry described herein is free from patent infringement or other rights of third 
parties which may result from its use. No license is granted by implication or otherwise under any patent, patent rights or other rights, of Integrated Device 
Technology, Inc. 


The IDT logo is a registered trademark, and BUSMUX, Flexi-pak, BiCEMOS, CacheRAM, CEMOS, FASTX, Flow-thruEDC, IDT/c, IDT/envY, IDT/sae, IDT/ 
Sim, IDT/ux, MacStation, REALS, RISC Subsystem, RISController, RISCore, SmartLogic, SyncFlFO, TargetSystem, R3051, and R3081 are trademarks of 
Integrated Device Technology, Inc. 

All other trademarks are trademarks of their respective companies. 
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FIFO MODULES 

Please refer to Subsystems Products listing for FIFO Modules. 
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MULTI-PORT MODULES 

Please refer to Subsystems Products listing for Multi-Port Modules 


SUBSYSTEMS PRODUCTS 

CUSTOM MODULES 

Subsystem Custom Module Capabilities 7.1 

MULTI-PORT MODULES 

IDT70M74 4K X 1 6 FourPort™ Static RAM Multichip Module 7.2 

IDT7M1002 16Kx 32 Dual-Port Static RAM Module 7.3 

IDT7M1014 4K x 36 BiCMOS Dual-Port Static RAM Module 7.4 

IDT7M1024 4K x 36 Synchronous Dual-Port Static RAM Module 7.5 

IDT7M1 01 2 2K X 36 Dual-Port Static RAM Module 7.6 

IDT7MB6036 1 28K x 1 6 Dual-Port RAM (Shared Memory Module) 7.7 

IDT7MB6046 64K x 16 Dual-Port RAM (Shared Memory Module) 7.7 

IDT7MB1 006 64K x 1 6 Dual-Port Static RAM Module 7.8 

IDT7MB6056 32K x 16 Dual-Port RAM (Shared Memory Module) 7.8 

IDT7MB1 008 32K x 1 6 Dual-Port Static RAM Module 7.8 

IDT7M1 005 1 6K X 9 Dual-Port Static RAM Module 7.9 

IDT7M1004 8K X 9 Dual-Port Statio RAM Module 7.9 

IDT7M1001 128K x 8 Dual-Port Static RAM Module 7.10 

IDT7MP1 021 1 28K X 8 Dual-Port Static RAM Module 7.1 1 

IDT7M1003 64K x 8 Dual-Port Static RAM Module 7.10 

IDT7MP1023 64K X 8 Dual-Port Static RAM Module 7.11 

FIFO MODULES 

IDT7MP2009 32K x 1 8 CMOS Parallel In-Out FIFO Module 7.1 2 

1DT7MP2010 16Kx 18 CMOS Parallel In-Out FIFO Module 7.12 

IDT7M208 64K x 9 Parallel In-Out FIFO Module 7.1 3 

IDT7M207 32K x 9 Parallel In-Out FIFO Module 7.1 3 

SRAM MODULES 

IDT7MP4104 IMx 32 BiCMOS/CMOS Static RAM Module 7.14 

IDT7M4077 256K x 32 BiCMOS/CMOS Static RAM Module 7.1 5 

IDT7MB4067 256K x 32 Static RAM Module 7.1 6 

1DT7MP4045 256K x 32 BiCMOS/CMOS Static RAM Module 7.1 7 

IDT7M4013 128Kx 32 Static RAM Module 7.18 

IDT7MP4036 64K x 32 BiCMOS/CMOS Static RAM Module 7.1 9 


1992 SPECIALIZED MEMORIES & MODULES DATA BOOK (CONTINUED) 


PAGE 


SRAM MODULES (CONTINUED) 
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IDT7M1024 4K x 36 Synchronous Dual-Port Static RAM Module 7.5 

IDT7M207 32K x 9 Parallel In-Out FIFO Module 7.1 3 

IDT7M208 64K x 9 Parallel In-Out FIFO Module 7.13 

IDT7M4003 32K x 32 Static RAM Module 7.1 8 

IDT7M4013 128Kx 32 Static RAM Module 7.18 

IDT7M4048 51 2K x 8 Commercial BiCMOS/CMOS Static RAM Module 7.27 

IDT7M4048 51 2K x 8 Military Static RAM Module 7.28 

IDT7M4068 256K x 8 Commercial BiCMOS/CMOS Static RAM Module 7.30 

IDT7M4068 256K x 8 Military Static RAM Module 7.31 

IDT7M4077 256K x 32 BiCMOS/CMOS Static RAM Module 7.15 

IDT7M7004 32K x 32 EEPROM Module 7.42 

IDT7M7005 32K x 1 6 Static RAM/EEPROM Module 7.43 

IDT7MB1006 64K x 16 Dual-Port Static RAM Module 7.8 

IDT7MB1008 32K x 16 Dual-Port Static RAM Module 7.8 

IDT7MB4040 256K x 9 Static RAM Module 7.24 

IDT7MB4048 512K x 8 Commercial BiCMOS/CMOS Static RAM Module 7.27 




NUMERICAL TABLE OF CONTENTS (CONTINUED) 

PART NO. PAGE 

IDT7MB4065 256K x 20 BiCMOS/CMOS Static RAM Module 7.21 

1DT7MB4066 256K x 1 6 BiCMOS/CMOS Static RAM Module 7.21 

IDT7MB4067 256K x 32 Static RAM Module 7.1 6 

IDT7MB4068 256K x 8 Commercial BiCMOS/CMOS Static RAM Module 7.30 

IDT7MB4084 2M x 8 Static RAM Module 7.25 

IDT7MB6036 1 28K x 1 6 Dual-Port RAM (Shared Memory Module) 7.7 

IDT7MB6046 64K x 16 Dual-Port RAM (Shared Memory Module) 7.7 

IDT7MB6056 32K x 16 Dual-Port RAM (Shared Memory Module) 7.8 

IDT7MB6089 128K Byte Secondary Cache Module for the Intel™ i486™ 7.36 

IDT7MB6091 128K Byte Secondary Cache Module for the Intel™ i486™ 7.37 

IDT7MB6139 Dual (16K x 60) Data/Instruction Cache Module for IDT79R3000 CPU 7.39 

IDT7MP1021 128K X 8 Dual-Port Static RAM Module 7.1 1 

IDT7MP1 023 64K x 8 Dual-Port Static RAM Module 7.1 1 

IDT7MP2009 32K x 18 CMOS Parallel In-Out FIFO Module 7.12 

IDT7MP201 0 1 6K X 1 8 CMOS Parallel In-Out FIFO Module 7.1 2 

IDT7MP4027 64K x 1 6 BiCMOS/CMOS Static RAM Module 7.23 

IDT7MP4031 16K X 32 BiCMOS/CMOS Static RAM Module 7.20 

IDT7MP4034 256K x 8 Static RAM Module 7.32 

IDT7MP4036 64K x 32 BiCMOS/CMOS Static RAM Module 7.1 9 

IDT7MP4045 256K x 32 BiCMOS/CMOS Static RAM Module 7.1 7 

IDT7MP4046 256K x 1 6 Static RAM Module 7.22 

IDT7MP4047 51 2K x 16 Static RAM Module 7.22 

IDT7MP4058 512K x 8 Static RAM Module 7.29 

IDT7MP4059 2M x 8 Static RAM Module 7.26 

IDT7MP41 04 1 M X 32 BiCMOS/CMOS Static RAM Module 7.14 

IDT7MP6048 IDT79R4000 FLEXI-CACHE™ Development Tool 7.40 

IDT7MP6068 IDT79R4000 FLEXI-CACHE™ Development Tool 7.40 

IDT7MP6074 256K IDT79R4000 Secondary Cache Module Block Family 7.34 

IDT7MP6084 1MB IDT79R4000 Secondary Cache Module Block Family 7.34 

IDT7MP6085 128K Byte Secondary Cache Module for the Intel™ i486™ 7.35 

IDT7MP6086 128K Byte Secondary Cache Module for the Intel™ i486™ 7.38 

IDT7MP6087 256K Byte Secondary Cache Module for the Intel™ i486™ 7.35 

IDT7MP6094 4MB IDT79R4000 Secondary Cache Module Block Family 7.34 

IDT7MP9244T/AT/CTZ Fast CMOS 32-Bit Buffer/Line Driver Module 7.44 

IDT7MP9245T/AT/CTZ Fast CMOS 32-Bit Bidirectional Transceiver Module 7.44 

Subsystem Custom Module Capabilities 7.1 

Flexi-Pak™ Family Modules with Various Combinations of SRAMs, EPROMs and EEPROMs 7.41 
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ORDERING INFORMATION 


When ordering by TWX or Telex, the following format must be used; 


A. Complete Bill To. ; ! 

B. Complete Ship To. 

C. Purchase Order Number. 

D. Certificate of Conformance. Y or N. ' 

E. Customer Source Inspection. Y or N. . 

F. Government Source Inspection. Y or N ^ 

G. Government Contract Number and Rating. 

H. Requested Routing. 

I. ' IDT Part Number - 

Each item ordered must use the complete part number exactly as listed in the price book. 

J. SCD Number — Specification Control Document (Internal Traveller). 

K. Customer Part Number/Drawing Number/Revision Level - . 

Specify whether part number is for reference only, mark only, or if extended processing to 
customer specification is required. 

L. Customer General Specification Numbers/Other Referenced Drawing Numbers/Revision Levels. 

M. Request Date. With Exact Quantity. 

N. Unit Price. , ; ■ . ■ . 

O. Special Instructions, Including Q.A. Clauses, Special Processing. 

Federal Supply Code Number/Cage Number -61 772 

Dun & Bradstreet Number -03-8 14-2600 ' 

Federal Tax I.D. - 94-2669985 . . . . - 

TLX#-887766 

FAX# -408-727-3468 


PART NUMBER DESCRIPTION 

A = Alpha Character N = Numeric Character 

IDT XXXXX A X 999 A , A ' A 

DEVICE TYPE POWER REVISION SPEED PACKAGE PROCESS/ SPECIAL 

,, TEMPERATURE PROCESS 

. VI . RT ; , radiation tolerant 

COMMERCIAL — O’C to +70°C 
COMMERCIAL — -55°C to +125''C 
MILITARY — -SS-’C to +125'’C (Fully compliant 
to MIL-STD-883, Method 5004, Class B) 

SEE PACKAGE DESCRIPTION TABLE 

SPEED GUARANTEED MINIMUM PERFORMANCE 

MEASURED IN NANOSECONDS OR MHz 
A 

Blank 

POWER S — STANDARD POWER 

L — LOW POWER 

DEVICE 

TYPE** e.g. 6116 


BLANK 

■M* 

B , 


AC (ACTIVITY CODE) 

F = Consult Factory 
N = New Part 

0 = Obsolete Part , 

D = Decrease in Price 

1 = Increase in Price 
W = Non Returnabie 

* = Leadership Product 
% = 5% Program (for 
North American 
Distributors Only) 


PACKAGE DESCRIPTION TABLE 


C 

CERAMIC SIDEBRAZE 

PF 

PLASTIC FUTPACK 

D 

CERDIP 

SO 

PLASTIC SMALL OUTLINE 1C 

F 

FLATPACK 

TC 

SIDEBRAZE THINDIP (300 MIL) 

G 

PIN GRID ARRAY 

TP 

PLASTIC THIN DUAL IN-LINE 

J 

PLASTIC LEADED CHIP CARRIER 

QE 

CERQUAD GULL WING 

L 

LEADLESS CHIP CARRIER 

XE 

CERPACK (F11 CONFIG, ONLY) 

P 

PLASTIC DIP 

XL 

FINE-PITCH LCC 

Y 

SOJ 




*Consult Factory 

**For Logic, the *54" series (e.g. IDT54FCT138) 55“C to +125'’C 

the ’74* series (e.g. IDT74FCT1 38) — 0°C to +70'’C 
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MODULE ORDERING INFORMATION 


IDT7M X 


XXXX X XXX XXX X SCDXXXX 



Blank. Standard Product 

XXXX Special Processing Required 

Blank COMMERCIAL GRADE VERSIOM (0"C to +70°C) 

B Military Grade Version {-55°C to +125°C) Semiconductor 

Components Fully Compliant to MIL-STD-883, Class B 

Package See Table for Package Options 

Speed Guaranteed Performance in Nanoseconds 

(or Other Specified Parameter) 

Power S - Standard Power 

L - Low Power 

Device T ype 1 XXX - Multiport RAM Module 
& 2XXX - FIFO RAM Module 

Organization . .3XXX- DRAM Module 


4XXX-SRAM Module 

5XXX - Analog Module 

6XXX - Application Specific RAM Module 

7XXX- Non-volatile RAM Module 

8XXX - ECL Module 

9XXX - Logic Module 



Substrate Blank - Horizontally Mounted (Ceramic) 
Orientation. . . B - Horizontally Mounted (FR-4) 

C - Vertically Mounted (Ceramic) 

P - Vertically Mounted (FR-4) 


Code 

Substrate and Pin Type 

Component Type 

P 

FR-4 DIP (Dual In-Line Package) 

Plastic 

C 

CERAMIC DIP (Dual In-Line Package) 

Ceramic 

N 

CERAMIC DIP (Dual In-Line Package) 

Plastic 

K 

FR-4 QIP (Quad In-Line Package) 

Plastic 

CK 

CERAMIC QIP (Quad In-Line Package) 

Ceramic 

H 

FR-4 HIP (Hex In-Line Package) 

Plastic 

CH 

CERAMIC QIP (Quad In-Line Package) 

Ceramic 

NH 

CERAMiC QIP (Quad In-Line Package) 

Plastic 

G 

CERAMIC PGA (Pin Grid Array) 

Ceramic 

S 

FR-4 SIP (Single In-Line Package) 

Plastic 

CS 

CERAMIC SIP (Single In-Line Package) 

Ceramic 

V 

FR-4 DSIP (Dual Single In-Line Package) 

Plastic 

CV 

CERAMIC DSIP (Dual Single In-Line Package) 

Ceramic 

Z 

FR-4 ZIP (Zip-zap In-Line Package) 

Plastic 

M 

FR-4 SIMM (Single In-Line Memory Module) 

Plastic 


NOTES: 

1 . FR-4 is a multi-layered, glass filled epoxy laminate substrate. 

2. Ceramic is a multi-layered, co-fired ceramic substrate. 

3. Plastic refers to all surface mount devices available in various non-hermetically sealed packages (i.e. SOIC, SOJ, Flat Packs, etc.). 

4. Ceramic refers to all surface mount devices available in various hermetically sealed packages (i.e. LCC, ceramic Flat Packs, etc.). 
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IDT PACKAGE MARKING DESCRIPTION 


PART NUMBER DESCRIPTION 

IDT’s part number identifies the basic product, speed, 
power, package(s) available, operating temperature and 
processing grade. Each data sheet has a detailed description, 
using the part number, for ordering the proper product for the 
user's application. The part number is comprised of a series 
of alpha-numeric characters: 

1 . An “IDT" corporate identifier for Integrated Device 
Technology, Inc. 

2. A basic device part number composed of alpha-numeric 
characters. 

3. A device power identifier, composed of one or two alpha 
characters, is used to identify the power options. In most 
cases, the following alpha characters are used: 

"S" or “SA" is used for the standard product’s power. 

“L" or "LA" is used for lower power than the standard 
product. 


4. A device speed identifier, when applicable, is either alpha 
characters, such as "A" or “B", or numbers, such as 20 or 
45. The speed units, depending on the product, are in 
nanoseconds or megahertz. 

5. A package identifier, composed of one or two characters. 
The data sheet should be consulted to determine the 
packages available and the package identifiers for that 
particular product. 

6. A temperature/process identifier. The product is available 
in either the commercial or military temperature range, 
processed to a commercial specification, or the product is 
available in the military temperature range with full 
compliance to MIL-STD-883. Many of IDT's products 
have burn-in included as part of the standard commercial 
process flow. 

7. A special process identifier, composed of alpha characters, 
is used for products which require radiation enhancement 
(RE) or radiation tolerance (RT). 


Example for Monolithic Devices; 

IDT XXX. ..XXX XX X..X X...X X XX 



Special Process 

Process/Temperature* 

Package* 

Speed 

Power 

Device Type* 


2507d™01 


ASSEMBLY LOCATION DESIGNATOR 

IDT uses various locations for assembly. These are 
Identified by an alpha character in the last letter of the date 
code marked on the package. Presently, the assembly 
location alpha character is as follows: 

A = Anam, Korea 
I = USA 

P = Penang, Malaysia 


MIL-STD-883C COMPLIANT DESIGNATOR 

IDT ships military products which are compliant to the latest 
revision of MIL-STD-883C. Such products are identified by a 
"C” designation on the package. The location of this designator 
is specified by internal documentation at IDT. 

EXAMPLE FOR SUBSYSTEM MODULES 

See Ordering Information (section 1 .4), page 2. 
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High-Speed CMOS FIFOs 

• Broadest range of FIFOs in the industry 

• Highest performance FIFO products 

• Most innovative FIFO products 

• MIL-STD-883 compliant 

CLOCKED FIFOs 

• Ultra-high performance — Com'l. - 67MHz and Mil. - 50MHz 

• 8-, 9- and 18-bit wide buses for today's processors 

• Separate clock and enable signals for read and write 

• Read and write clocks can be asynchronous or coincident 

• Programmable depths for Almost-Empty and Almost-Full flags 

• Simple depth and width expansion 

• Various densities — 64 to 4K 
BIDIRECTIONAL FIFOs 

• Bus-matching BiFIFOs for 1 8-to-9 bit, 36-to-9 bit or36-to-1 8 bit 
connections 

• Parallel BiFIFOs for 9-to-9 bit or 18-to-18 bit connections 

• Bypass path for direct status/command interchange 

• Programmabledepthsfor Almost-Empty andAlmost-Fullflags 

• Built-in DMA handshake signals 
CLOCKED BIDIRECTIONAL FIFOs 

• Ultra-high performance — 40MHz 


• 18-bit wide buses 

• Read and write clocks can by asynchronous or coincident 

• Separate clock and enable for each bus 

• Programmable depths for Almost-Empty and Almost-Full flags 

PARALLEL FIFOs 

• Extremely high performance — 1 5ns 

• High density — up to 1 6K x 9 

• Asynchronous or simultaneous reads and writes 

• Simple width and depth expansion 

• Space-efficient packaging 

• Multiple flags — Full, Empty and Half-Full 
FLAGGED FIFOs 

• Output enable for direct bus connections 

• Multiple flags — Full, Empty, Almost-Empty and Almost-Full 

PARALLEL/SERIAL FIFOs 

• Dedicated P/S and S/P architectures in space-efficient 
packages 

• Configurable architecture — P/S, S/P, P/P, S/S for design 
flexibility 

• FLEXISHIFT™ allows easy serial word width selection 

• Multiple flags — Full, Full-1 , Almost-Full, Half-Full, Almost 
Empty, Empty+1, Empty 


Part Number 

Description 

Max. Speed (ns) 
Mil. Com’l. 

Max. 

Power 

(mW) 

Avail. 

Data 

Book 

Page 

CLOCKED FIFOt 

1DT72420 

64x8 

20 

15 

770 

NOW 

E5.8 

IDT72200 

256X8 

20 

15 

770 

NOW 

E5.8 

1DT72210 

512x8 

20 

15 

770 

NOW 

E5.8 

IDT72220 

1Kx8 

25 

20 

770 

NOW 

E5.8 

1DT72230 

2Kx 8 

25 

20 

770 

NOW 

E5.8 

IDT72240 

4Kx8 

25 

20 

770 

NOW 

E5.8 

IDT72421 

64x9 

20 

15 

770 

NOW 

E5.9 

1DT72201 

256x9 

20 

15 

770 

NOW 

E5.9 

IDT72211 

512x9 

20 

15 

770 

NOW 

E5.9 

IDT72221 

1KX9 

25 

20 

770 

NOW 

E5.9 

1DT72231 

2Kx9 

25 

20 

770 

NOW 

E5.9 

IDT72241 

4Kx9 

25 

20 

770 

NOW 

E5.9 

IDT72215L 

512x18 

25 

20 

1375 

NOW 

E5.10 

1DT72225L 

IKx 18 

25 

20 

1375 

NOW 

E5.10 

IDT72215LB 

512x18 (Depth Expandable) 

25 

20 

1375 

3Q'92 

E5.11 

IDT72225LB 

IK x 18 (Depth Expandable) 

25 

20 

1375 

3Q'92 

E5.11 

IDT72235LB 

2Kx 18 (Depth Expandable) 

25 

20 

1375 

NOW 

E5.11 



IDT72245LB 


4K X 18 (Depth Expandable) 


25 


20 


1375 


NOW 


E5.11 


BIDIRECTIONAL FIFOs 

IDT7251 

512x18 — 1Kx9 Bus Matching 

40 

35 

1210 

NOW 

E5.14 

IDT72510 

51 2x18 — 1Kx9 Bus Matching 

40 

35 

1210 

NOW 

E5.14 

1DT72511 

512x 18 — 512x 18 

40 

35 

1210 

NOW 

E5.15 

1DT7252 

IK X 18 — 2Kx 9 Bus Matching 

40 

35 

1210 

NOW 

E5.14 

t — Clocked FIFO speeds are cycle times. All others are access times. 

■ = additional or new information exists since the publication of Data Book Update 1 
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HIGH-SPEED CMOS FIFO 


Part Number Description 

Max. Speed (ns) 
Mil. Com'l. 

Max. 

Power 

(mW) 

Avail. 

Data 

Book 

Page 

IDT72520 

IK X 1 8 — 2K X 9 Bus Matching 

40 

35 

1210 

NOW 

E5.14 

IDT72521 

IKx 18 — IKx 18 

40 

35 

1265 

NOW 

E5.15 

IDT7271 

512 X 9 Single Memory Bank 

TBD 

25 

825 

NOW 

E5.17 

IDT7272 

1 K X 9 Single Memory Bank 

TBD 

25 

825 

NOW 

E 5.17 

IDT7273 

2K X 9 Single Memory Bank 

TBD 

25 

825 

NOW 

E5.17 

CLOCKED 

BIDIRECTIONAL FIFOst 






IDT72605 

256 X 18 — 2562 X 18 

30 

25 

1375 

3Q'92 

E5.16 

IDT72615 

512x18 — 512x18 

30 

25 

1375 

NOW 

E 5.16 

PARALLEL 

FIFOs 






iDT72401 

64x4 

35MHz 

45MHz 

192 

NOW 

E 5.12 

IDT72402 

64 X 5 

35MHz 

45MHz 

192 

NOW 

E5.12 

IDT72403 

64 X 4 with OE 

35MHz 

45MHz 

192 

NOW 

E 5.12 

IDT72404 

64 X 5 with OE 

35MHz 

45MHz 

192 

NOW 

E 5.12 

IDT72413 

64 X 5 with OE, Almost-Empty, Almost-Full flags 

35MHz 

45MHz 

192 

NOW 

E 5.13 

IDT7200 

256x9 

20 

15 

770 

NOW 

E5.1 

IDT7201 

512x9 

20 

15 

770 

NOW 

E5.1 

IDT7202 

1Kx9 

20 

15 

770 

NOW 

E5.1 

IDT7203 

2Kx 9 

30 

20 

880 

NOW 

E5.2 

iDT7204 

4Kx9 

30 

20 

880 

NOW 

E5.2 

IDT7205 

8Kx 9 

30 

20 

770 

NOW 

E5.2 

IDT7206 

16Kx9 

30 

20 

880 

NOW 

E 5.2 

FLAGGED 

FIFOs 






IDT72021 

IK X 9 with Half-Full, Almost-Empty, 

Almost-Full flags and OE 

30 

25 

660 

NOW 

E5.3 

IDT72031 

2K X 9 with Half-Full, Almost-Empty, 

Almost-Full flags and OE 

40 

35 

660 

NOW 

E5.3 

IDT72041 

4K X 9 with Half-Full, Almost-Empty, 

Almost-Full flags and OE 

40 

35 

660 

NOW 

E5.3 

PARALLEL/SERIAL FiFOs 

IDT72103 

2K X 9 configurable Parallel/Serial I/O, 
multiple flags, 50MHz serial rate and FLEXISHIFT 

40 

35 

770 

NOW 

E5.4 

IDT72104 

4K X 9 configurable Parallel/Serial I/O. 
multiple flags, 50 MHz serial rate and FLEXISHIFT 

40 

35 

770 

NOW 

E 5.4 

IDT72105 

256 X 1 6 dedicated Parallel-to-Serial I/O, 

50MHz serial shift rate, multiple flags 

30 

25 

550 

NOW 

E5.5 

IDT72115 

512 X 16 dedicated Parallel-to-Serial I/O, 

50MHz serial shift rate, multiple flags 

30 

25 

550 

NOW 

E5.5 

IDT72125 

IK X 16 dedicated Parallel-to-Serial I/O, 

50MHz serial shift rate, multiple flags 

30 

25 

550 

NOW 

E 5.5 

IDT72131 

2K X 9 dedicated Parallel-to-Serial I/O, 

50MHz serial rate, multiple flags and FLEXISHIFT 

40 

35 

770 

NOW 

E5.6 

IDT72132 

2K X 9 dedicated Serial-to-Parallel I/O, 

50MHz serial rate, multiple flags and FLEXISHIFT 

40 

35 

770 

NOW 

E5.7 

IDT72141 

4K X 9 dedicated Parallel-to-Serial I/O, 

50MHz serial rate, multiple flags and FLEXISHIFT 

40 

35 

770 

NOW 

E5.6 

IDT72142 

4K X 9 dedicated Serial-to-Parallel I/O. 

50MHz serial rate, multiple flags and FLEXISHIFT 

40 

35 

770 

NOW 

E5.7 


t — Clocked FIFO speeds are cycle times. All others are access times. ■ = additional or new information exists since the publication of Data Book Update 1 
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High-Speed CMOS/BiCMOS Multi-Port RAMs 





• Now offering 15ns dual-port SRAMs! 

World's first FourPort™ SRAMs. 



• First synchronous dual-port is available and allows for 
self-timed write cycles. 

• All dual-ports have true dual-ported memory cells which allow 

Complete family of x8, x9 and x16 dual-ports. 
Dense dual-ports (128K). 

MIL-STD-883 compliant 


simultaneous access from both ports. 






Part Number 

Description 

Max. Speed (ns) 

Mil. Com'l. 

Typical 

Power 

(mW) 

Avail. 

Data 

Book 

Page 

DUAL-PORT 

RAMs 






IDT7130 

8K (IK X 8) MASTER: industry's most 
popular dual-port SRAM 

30 

25 

325 

NOW 

E6.1 

IDT7140 

8K (1 K X 8) SLAVE: functions with 

IDT7130to provide 16-bit words or 
wider; pin-compatible with IDT7130 

30 

25 

325 

NOW 

E6.1 

IDT7030 

8K (IK X 8) MASTER: high-speed 

dual-port in DIP package with center-pin ground 

30 

25 

325 

NOW 

E6.2 

1DT7040 

8K (IK X 8) SLAVE: high-speed dual-port 
in DIP package with center-pin ground 

30 

25 

325 

NOW 

E6.2 

IDT7132 

16K (2K X 8) MASTER: fastest available 
speeds in this industry standard product; 
now multiple sources 

30 

25 

325 

NOW 

E6.3 

IDT7142 

16K (2K X 8) SLAVE: functions with 

IDT7132to provide 16-bit words or 
wider; pin-compatible with IDT7132 

30 

25 

325 

NOW 

E 6.3 

IDT7032 

16K (2K X 8) MASTER: high-speed 
dual-port in DIP package with center-pin ground 

30 

25 

325 

NOW 

E6.4 

IDT7042 

16K (2K X 8) SLAVE: high-speed dual-port 
in DIP package with center-pin ground 

30 

25 

325 

NOW 

E6.4 

IDT71321 

16K (2K X 8) MASTER: high-speed dual-port 
with interrupt output 

30 

25 

325 

NOW 

E6.5 

IDT71421 

16K (2K X 8) SLAVE: functions with 

IDT71321 to provide 16-bit words or 
wider; pin-compatible with 1DT71321 

30 

25 

325 

NOW 

E6.5 

1DT7133 

32K (2K X 16) MASTER; high-speed 
dual-port with busy 

35 

25 

500 

NOW 

E6.8 

IDT7143 

32K (2K X 16) SLAVE: functions with 

IDT7133 to provide 32-bit words or wider 

35 

25 

500 

NOW 

E6.8 

IDT7134 

32K (4K X 8) high-speed operation in 
systems where on-chip arbitration is not needed 

35 

25 

500 

NOW 

E6.9 

IDT71342 

32K (4K X 8) with semaphores 

45 

35 

500 

NOW 

E6.10 

1DT7024 

64K (4K X 16) with busy, interrupt 
semaphore and master/slave select 

35 

25 

750 

NOW 

E6.14 

IDT7005 

64K (8K X 8) with busy, interrupt, 
semaphore and master/slave select 

45 

35 

750 

NOW 

E6.13 

IDT7025 

128K (8K X 16) industry's largest mono- 
lithic dual-port RAM with busy, interrupt, 
semaphores and master/slave select 

35 

25 

750 

NOW 

E6.16 

IDT7006 

128K (16K X 8) with busy, interrupt, 
semaphore and master/slave select 

45 

35 

750 

NOW 

E6.15 

IDT7012 

18K (2K X 9) high-speed operation in 
systems where on-chip arbitration is not needec 

30 

25 

400 

NOW 

E6.6 

□ = additional or new information exists since the publication of Data Book Update 1 
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High-Speed CMOS/BiCMOS Multi-Port RAMs 


Part Number 

Description 

Max. Speed (ns) 
Mil. Com'l. 

Typical 

Power 

(mW) 

Avail. 

Data 

Book 

Page 

IDT70121 

18K (2K X 9) MASTER; high-speed duai-port 
with busy and interrupt 

30 

25 

400 

NOW 

E 6.7 

IDT70125 

18K (2K X 9) SLAVE: functions with 
iDT70121 to provide 1 8-bit words or wider 
with busy and interrupt 

30 

25 

400 

NOW 

E6.7 

FourPort RAMs 

IDT7050 

8K (1 K X 8) FourPort SRAM offers 
increased system performance in 
multiprocessor systems that have a need 
to communicate in real time 

30 

25 

750 

NOW 

E6.17 

IDT7052 

16K (2K X 8) FourPort SRAM offers added 
benefits for high-speed systems in which 
multiple access is required in the same cycle 

30 

25 

750 

NOW 

E6.18 

SYNCHRONOUS 

DUAL-PORT RAM 






IDT7099 

36K (4K X 9) Synchronous dual-port with 
registered data input, address, and control 
lines. Speeds listed are cycle time 

25 

20 

900 

NOW 

E6.12 

BiCMOS DUAL-PORT RAM 

IDT7014 

36K (4K X 9) high-speed, dual-port 
processed using our BiCEMOS process 

20 

15 

900 

NOW 

E6.11 


■ = additional or new information exists since the publication of Data Book Update 1 
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High-Speed CMOS and BiCMOS Module Products 


High-density, high-performance module products for commer- 
cial and military applications 

Standard module products are used in a wide range of applica- 
tions, such as personal computers, workstations, video sys- 
tems, data communications,telecommunications,add-onVME- 
type cards, test systems, DSP systems, electronic surveillance, 
guidance systems, and intelligent controller systems. 

Fully customized module solutions are available to achieve 
optimum system integration and performance. Custom mod- 
ules take advantage of IDT’s experienced design, test, and 
manufacturing teams all working with the highest- performance 
components available. 


Modules are built using state-of-the-art techniques in surface- 
mounttechnology. Typically, monolithiccomponentsaredouble- 
sided surface mounted onto multi-layered FR-4 epoxy laminate 
substrates or co-fired ceramic substrates 

A wide variety of module packages are available offering the 
optimum combination of pin count and board area. Some of 
these packages include industry standard DIPs, ZIPs, SIMMs 
and PGAs, in addition to other unique module packaging, such 
as SIPs, DSIPs, QIPs, HIPs, and advanced high-density con- 
nectors 

FourPort multichip module available, as wellascustom multichip 
module capabilities 


Part Number 

Description 

Max. Speed (ns) 
Mil. Com'l. 

Avail. 

Data 

Book 

Page 

CUSTOM MODULES AND MULTICHIP MODULES 

Memory-based Modules -SRAM, DRAM, non-volatile RAM 



NOW 


CPU-based Modules - RISC, CISC, DSP, custom ASIC 



NOW 


Please consult factory or call your local sales representative for more details. 

SRAM MONOLITHICS 

IDT71M024 

128K X 8 Static RAM 

60 

60 

NOW 

E7.33 

1DT71M025 

128K X 8 Static RAM 

60 

60 

NOW 

E 7.33 

SRAM MODULES 

IDT7MP4104 

1 M X 32 Static RAM Module 

— 

20 

3Q’92 

E7.14 

IDT7MP4045 

256K X 32 Static RAM Module 

— 

20 

NOW 

E7.17 

1DT7M4077 

256K X 32 Static RAM Module 

25 

20 

NOW 

E7.15 

IDT7MB4067 

256K X 32 Static RAM Module 

— 

20 

NOW 

E7.16 

IIDT7M4013 

128K X 32 Static RAM Module 

25 

20 

NOW 

E7.18 

IDT7MP4036 

64K X 32 Static RAM Module 

— 

12 

NOW 

E7.19 

IDT7M4003 

32K X 32 Static RAM Module 

25 

20 

NOW 

E7.18 

DT7MP4031 

16K X 32 Static RAM Module 

— 

10 

NOW 

E7.20 

IDT7MB4065 

256K X 20 Static RAM Module 

— 

20 

NOW 

E7.21 

IDT7MP4C47 

512KX 16 Static RAM Module 

— 

70 

NOW 

E7.22 

IDT7MP4046 

256K X 16 Static RAM Module 

— 

70 

NOW 

E7.22 

IDT7MB4066 

256K X 16 Static RAM Module 

— 

20 

NOW 

E7.21 

IDT7MP4027 

64K X 16 Static RAM Module 

— 

12 

NOW 

E7.23 

IDT7MB4040 

256K X 9 Static RAM Module 

— 

12 

NOW 

E7.24 

IDT7MB4084 

2M X 8 Static RAM Module 

— 

55 

3Q'92 

E7.25 

IDT7MP4059 

2M X 8 Static RAM Module 

— 

55 

3Q'92 

E7.26 

IDT7M4048 

512K X 8 Static FtAM Module 

30 

25 

NOW 

E7.27 

IDT7MB4048 

512K X 8 Static RAM Module 

— 

25 

NOW 

E7.27 

IDT7MP4058 

51 2K X 8 Static RAM Module 

— 

70 

NOW 

E7.29 

1DT7M4068 

256K X 8 Static RAM Module 

30 

25 

NOW 

E7.30 

IDT7MB4068 

256K X 8 Static RAM Module 

— 

20 

NOW 

E7.30 

IDT7MP4034 

256K X 8 Static FIAM Module 

— 

12 

NOW 

E7.32 

486 MICROPROCESSOR SECONDARY CACHE MODULES 

1DT7MB6091 

128KB Secondary Cache Module for the 486 CPU 

— 

33MHz 

NOW 

E7.37 

IDT7MB6089 

128KB Secondary Cache Module for the 486 CPU 

— 

33MHz 

NOW 

E7.36 

■ = additional or new information exists since the publication of Data Book Update 1 
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High-Speed CMOS and BiCMOS Module Products 







Data 

Part Number 

Description 

Max. Speed (ns) 

Mil. Com'l. 

Avail. 

Book 

Page 

IDT7MP6085 

128KB Secondary Cache Module for the 486 CPU 

— 

50MHz 

NOW 

E7.35 

IDT7MP6086 

128KB Secondary Cache Module for the 486 CPU 

— 

50MHz 

NOW 

E7.38 

IDT7MP6087 

256KB Secondary Cache Module forthe 486 CPU 

— 

50MHz 

NOW 

E7.35 

R4000 MICROPROCESSOR SECONDARY CACHE MODULES 

IDT7MP6048 

Flexi-Cache™ Development Tool forthe 

IDT79R4000 CPU (1 MB version) 

— 

17 

NOW 

E7.40 

IDT7MP6068 

Flexi-Cache™ Development Tool forthe 

IDT79R4000 CPU (4MB version) 

. — 

25 

2H’92 

E7.40 

IDT7MP6074 

256KB Secondary Cache Module Block 
forthe IDT79R4000 CPU 

— 

15 

2H'92 

E7.34 

IDT7MP6084 

1MB Secondary Cache Module Block 
forthe IDT79R4000 CPU 

— 

17 

2H’92 

E7.34 

IDT7MP6094 

4MB Secondary Cache Module Block 
forthe IDT79R4000 CPU 

— 

25 

2H’92 

E7.34 

DUAL-PORT MODULES 

IDT7M1014 

4K X 36 Dual-Port Module 

20 

15 

4Q’92 

E7.4 

IDT7M1024 

4K X 36 Synchronous Dual-Port Module 

25 

20 

4Q'92 

E7.5 

IDT7M1012 

2K X 36 Dual-Port Module 

35 

30 

NOW 

E7.6 

IDT7M1002 

16K X 32 Dual-Port Module 

40 

35 

NOW 

E7.3 

IDT7MB6036 

128K X 16 Dual-Port (Shared Memory) Module 

— 

40 

NOW 

E7.7 

IDT7MB1006 

64K X 16 Dual-Port Module 

— ■ 

35 

NOW 

E7.8 

IDT7MB6046 

64K X 16 Dual-Port (Shared Memory) Module 

— 

40 

NOW , 

E7.7 

IDT7MB1008 

32K X 16 Dual-Port Module 

— 

35 

NOW 

E7.8 

IDT7MB6056 

32K X 16 Dual-Port (Shared Memory) Module 

— 

40 

NOW 

E7.8 

IDT7M1005 

16K X 9 Dual-Port Module 

45 

35 

NOW 

E7.9 

IDT7M1004 

8K X 9 Dual-Port Module 

45 

35 

NOW 

E7.9 

IDT7M1001 

128K X 8 Dual-Port Module 

50 

40 

NOW 

E7.10 

IDT7MP1021 

128K X 8 Dual-Port Module 

— 

40 

1Q'93 

E7.11 

IDT7M1003 

64K X 8 Dual-Port Module 

50 

40 

NOW 

E7.10 

IDT7MP1023 

64K X 8 Dual-Port Module 


40 

NOW 

E7.11 

IDT7M137 

32K X 8 Dual-Port Module 

55 

40 

NOW 

B8.3 

FourPort MODULES 

IDT70M74 

4K X 16 FourPort Multichip Module 

30 

25 

1H’93 

E7.2 

FIFO MODULES 

IDT7M208 

64Kx 9 FIFO Module 

35 

25 

NOW 

E7.13 

IDT7M207 

32Kx 9 FIFO Module 

35 

25 

NOW 

E 7.13 

IDT7MP2009 

32Kx 18 FIFO Module 

— 

25 

NOW 

E7.12 

IDT7MP2010 

16Kx 18 FIFO Module 

— 

30 

NOW 

E7.12 

Flexl-Pak™ MODULES 

IDT7M7004 

1M EEPROM Module 

95 

. 75 

NOW 


IDT7M7005 

51 2K SRAM/51 2K EEPROM Module 

25/95 

20/75 

, NOW 

IBJrJIlcM 

LOGIC MODULES 

IDT7MP9244 

32-bit Buffer/Driver Module 

— 

C 

NOW 

E7.44 

IDT7MP9245 

32-bit Bidirectional Transceiver Module 

— 

C 

NOW 

E7.44 

O = additional or new information exists since the publication of Data Book Update 1 
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FIFO 

CROSS REFERENCE GUIDE 


Integrated Device Technology, Inc. 


AMD 


Am7200 


Am7200-25PC 

Am7200-35PC 

Am7200-50PC 

Am7200-65PC 

Am7200-80PC 

Am7200-25DC 

Am7200-35DC 

Am7200-50DC 

Am7200-65DC 

Am7200-80DC 

Am7200-25RC 

Am7200-35RC 

Am7200-50RC 

Am7200-65RC 

Am7200-80RC 

Am7200-25JC 

Am7200-35JC 

Am7200-50JC 

Am7200-65JC 

Am7200-80JC 

Am7200-40/BXA 

Am7200-50/BXA 

Am7200-65/BXA 

Am7200-80/BXA 


Am7201 


Am7201-25PC 
Am7201-35PC 
Am7201-50PC 
Am7201-65PC 
Am7201-80PC 
Am7201-25RC 
Am7201-35RC 
Am7201-50RC 
Am7201-65RC 
Am7201-80RC 
Am7201-25JC 
Am7201-35JC 
Am7201-50JC 
Am7201-65JC 
Am7201-80JC 
Am7201-25DC 
Am7201-35DC 
Am7201-50DC 
Am7201-65DC 
Am7201-80DC 
Am7201-40/BXA 
Am7201 -50/BXA 
Am7201-65/BXA 
Am7201-80/BXA 


Am7202 


Am7202-25PC 

Am7202-35PC 

Am7202-50PC 

Am7202-65PC 

Am7202-80PC 

Am7202-25RC 

Am7202-35RC 


IDT 


IDT7200S/L 


25TP 

35TP 

50TP 

65TP 

80TP 

25D 

35D 

SOD 

65D 

80D 

25TP 

35TP 

50TP 

65TP 

80TP 

25J 

35J 

50J 

65J 

80J 

40DB 

50DB 

65DB 

80DB 


IDT7201 SA/LA 


25P 

35P 

SOP 

6SP 

80P 

2STP 

35TP 

SOTP 

65TP 

80TP 

2SJ 

3SJ 

50J 

65J 

80J 

2SD 

3SD 

SOD 

6SD 

80D 

40DB 

SODB 

6SDB 

80DB 


1DT7202SA/LA 





AMD 


Am7202 


Am7202-S0RC 

Am7202-6SRC 

Am7202-80RC 

Am7202-2SJC 

Am7202-3SJC 


Am7202. 


Am7202-S0JC 

Am7202-6SJC 

Am7202-80JC 

Am7202-2SDC 

Am7202-3SDC 

Am7202-S0DC 

Am7202-6SDC 

Am7202-80DC 

Am7202-40/BXA 

Am7202-S0/BXA 

Am7202-6S/BXA 

Am7202-80/BXA 


Am7203 


Am7203-2SPC 

Am7203-3SPC 

Am7203-S0PC 

Am7203-6SPC 

Am7203-80PC 

Am7203-2SRC 

Am7203-35RC 

Am7203-S0RC 

Am7203-6SRC 

Am7203-80RC 

Am7203-2SJC 

Am7203-3SJC 

Am7203-S0JC 

Am7203-6SJC 

Am7203-80JC 

Am7203-3SDC 

Am7203-S0DC 

Am7203-6SDC 

Am7203-80DC 

Am7203-40/BXA 

Am7203-S0/BXA 

Am7203-6S/BXA 

Am7203-80/BXA 


Am7204 


Am7204-2SPC 

Am7204-3SPC 

Am7204-S0PC 

Am7204-6SPC 

Am7204-80PC 

Am7204-2SJC 

Am7204-3SJC 

Am7204-S0JC 

Am7204-6SJC 

Am7204-80JC 

Ani7204-3SDC 

Am7204-S0DC 

Am7204-65DC 

Am7204-80DC 


IDT 


IDT7202SA/LA 


2SJ 

3SJ 


1DT7202SA/LA 


SO 
6SJ 
80J 
2SD 
3SD 
SOD 
6SD 
80D 
40DB 
SODB 
6SDB 
80DB 


IDT7203S/L 


2SP 

3SP 

SOP 

6SP 

SOP 

25TP 

35TP 

SOTP 

6STP 

SOTP 

2SJ 

3SJ 

SOJ 

6SJ 

SOJ 

3SD 

SOD 

6SD 

SOD 

40DB 

SODB 

6SDB 

SODB 


IDT7204S/L 


2SP 

35P 

SOP 

6SP 

SOP 

2SJ 

3SJ 

SOJ 

6SJ 

SOJ 

3SD 

SOD 

6SD 

SOD 


AMD 


Am7204 


Am7204-40/BXA 

Am7204-S0/BXA 

Am7204-6S/BXA 

Am7204-80/BXA 


67C401 


67C401-3SN 

67C401-2SN 

67C401-1SN 

67C401-10N 

67C401-3SJ 


67C401 


67C401-2SJ 
67C401-1SJ 
67C401-10J 
67401 
67401 A- N 
67401 -N 
67401 A-J 
67401 -J 
C67401 
C67401A-N 
C67401-N 
C67401A-J 
C67401-J 
67C401 
S7C401-12J 
67401 
57401 A-J 
57401 -J 
C57401 
C57401A-J 
C57401-J 


67C402 


67C402-35N 

67C402-25N 

67C402-15N 

67C402-10N 

67C402-35J 

67C402-25J 

67C402-15J 

67C402-10J 

67402 

67402A-N 

67402-N 

67402A-J 

67402-J 

C67402 

C67402A-N 

C67402-N 

C67402A-J 

C67402-J 

57C402 

57C402-12J 

57402 

57402A-J 

57402-J 

C57402 



35D 


IDT72401 L 



10DB 

10DB 


IDT72402L 
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FIFO CROSS REFERENCE 


C57402 


57402A-J 

57402-J 

C57402 

C57402A-J 

C57402-J 


67C4013 


67C4013-35N 

67C4013-25N 

67C4013-15N 

67C4013-10N 

67C4013-35J 

67C4013-25J 

67C4013-15J 

67C4013-10J 

57C4013 

57C4013-12J 


67C4023 


67C4023-35N 

67C4023-25N 

67C4023-15N 

67C4023-10N 

67C4023-35J 

67C4023-25J 

67C4023-15J 

67C4023-10J 

57C4023 

57C4023-12J 


67C4033 


67C4033-15N 
6704033-1 ON 
67C4033-15J 
67C4033-10J 
67C413 
67C413-40N 
67C413-40J 
67413 
67413-25N 
67413A-35N 
67413-25J 
67413A-35J 
57C4033 
57C4033-12J 


IDT72402L 


10DB 

10DB 

10DB 

10DB 


IDT72403L 



15DB 


IDT72404L 




15DB 


IDT72413L 



MOSEL 


MS7200 


MS7200-25NC 

MS7200-35NC 

MS7200-50NC 

MS7200-80NC 

MS7200-25JC 

MS7200-35JC 

MS7200-50JC 

MS7200-80JC 

MS7200L-25NC 

MS7200L-35NC 

MS7200L-50NC 

MS7200L-80NC 

MS7200L-25JC 

MS7200L-35JC 

MS7200L-50JC 

MS7200L-80JC 


MS7201 


MS7201-50PC 

MS7201-65PC 

MS7201-80PC 

MS7201-120PC 

MS7201A 

MS7201A-25JC 

MS7201A-35JC 

MS7201A-50JC 

MS7201A-80JC 

MS7201A-25NC 

MS7201A-35NC 

MS7201A-50NC 

MS7201A-80NC 

MS7201A-25PC 

MS7201A-35PC 

MS7201A-50PC 

MS7201A-80PC 

MS7201AL-25JC 

MS7201AL-35JC 

MS7201AL-50JC 

MS7201AL-80JC 

MS7201AL-25NC 

MS7201AL-35NC 

MS7201AL-50NC 

MS7201AL-80NC 

MS7201AL-25PC 

MS7201AL-35PC 

MS7201AL-50NC 

MS7201AL-80PC 


MS7202A 


MS7202A-25JC 

MS7202A-35JC 

MS7202A-50JC 

MS7202A-80JC 

MS7202A-25NC 

MS7202A-35NC 

MS7202A-50NC 

MS7202A-80NC 

MS7202A-25PC 

MS7202A-35PC 



25J 

35J 

50J 

80J 

25TP 

35TP 

50TP 

80TP 

25P 

35P 

SOP 

80P 

25J 

35J 

50J 

80J 

25TP 

35TP 

50TP 

80TP 

25P 

35P 

SOP 

80P 


IDT7202S/L 


MOSEL 


MS7202A 


MS7202A-S0PC 

MS7202A-80PC 

MS7202AL-25JC 

MS7202AL-3SJC 

MS7202AL-S0JC 

MS7202AL-80JC 

MS7202AL-2SNC 

MS7202AL-3SNC 

MS7202AL-S0NC 

MS7202AL-80NC 

MS7202AL-2SPC 

MS7202AL-3SPC 

MS7202AL-S0PC 

MS7202AL-80PC 


MS7203 


MS7203-3SJC 

MS7203-S0JC 

MS7203-80JC 

MS7203-3SNC 

MS7203-S0NC 

MS7203-80NC 

MS7203-3SPC 

MS7203-S0PC 

MS7203-80PC 

MS7203L-3SJC 

MS7203L-S0JC 

MS7203L-80JC 

MS7203L-3SNC 

MS7203L-S0NC 

MS7203L-80NC 

MS7203L-3SPC 

MS7203L-S0PC 

MS7203L-80PC 



IDT 


IDT7202S/L 


SOP 

80P 

2SJ 

3SJ 

SOJ 

80J 

2STP 

3STP 

SOTP 

80TP 

2SP 

3SP 

SOP 

80P 


IDT7203 


35 
SOJ 
80J 
3STP 
SOTP 
SOTP 
3SP 
SOP 
SOP 
3SJ 
SOJ 
SOJ 
3STP 
SOTP 
SOTP 
3SP 
SOP 
SOP 
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FIFO CROSS REFERENCE 


MK4501 


MK4501 N-65 
MK4501 N-80 
MK4501N-10 
MK4501N-12 
MK4501N-15 
MK4501 N-20 
MK4501 K-65 
MK4501 K-80 
MK4501 K-1 0 
MK4501K-12 
MK4501K-15 
MK4501 K-20 


MK4503 


MK4503N-50 

MK4503N-65 

MK4503N-80 

MK4503N-10 

MK4503N-12 

MK4503N-15 

MK4503N-20 

MK4503K-50 

MK4503K-65 

MK4503K-80 

MK4503K-10 

MK4503K-12 

MK4503K-15 

MK4503K-20 


Dallas 


DS2009 


DS2009-35 

DS2009-50 

DS2009-65 

DS2009-80 

DS2009R-35 

DS2009R-50 

DS2009R-65 

DS2009R-80 


DS2010 


DS2010-35 

DS2010-50 

DS2010-65 

DS2010-80 

DS2010R-35 

DS2010R-50 

DS2010R-65 

DS2010R-80 


DS201 1 


DS2011-35 
DS2011-50 
DS2011-65 
DS2011-80 
DS2011R-35 
DS2011R-50 
DS201 1 R-65 
DS201 1 R-80 


1DT7201 SA/LA 


P 
P 
P 
120P 
120P 
120P 
65J 

aoj 

80J 

120J 

120J 

120J 


1DT7203S/L 


P 
P 
P 
P 
120P 
120P 
120P 
50J 
65J 
80J 
80J 
120J 
120J 
120J 


35J 

50J 

65J 

80J 


1DT7202SA/LA 


35J 

50J 

65J 

80J 


IDT7203S/L 




QS8201 


QS8201-15 

QS8201-20P 

QS8201-25P 

QS8201-35P 

QS8201-50P 




QS8202-15 

QS8202-20P 

QS8202-25P 

QS8202-35P 

QS8202-50P 

QS8202-80TP 

QS8202-15JR 

QS8202-20JR 

QS8202-25JR 

QS8202-35JR 

QS8202-50JR 

QS8202-80JR 

QS8202-25P6 


Tl 


54/74ALS236 


SN74ALS236-30N 

SN54ALS236-25J 


54/74ALS234 


SN74ALS234-30N 

SN54ALS234-25J 


54/74ALS235 


SN74ALS235-25N 

SN74ALS235-25DW 

SN54ALS235-20J 



IDT 


1DT7201 SA/LA 


15TP 
20TP 
25TP 
35TP 
50TP 
80TP 
15J 
• 20J 
25J 
35J 
50J 
80J 
25P 
35P 
SOP 
SOP 
15SO 
20SO 
25SO 
35SO 
SOSO 


IDT7202SA/LA 



IDT 


IDT72401 L 


3SP 

2SDB 


IDT72403L 


3SP 

2SDB 


IDT72413L 


2SP 

2SSO 

2SDB 


Samsun 


KM75C01A 


KM7SC01AP-1S 
KM7SC01AP-20 
KM7SC01AP-2S 
KM7SC01AP-3S 
KM7SC01AP-S0 
KM7SC01AP-80 
KM7SC01AJ-1S 
KM75C01AJ-20 
KM7SC01AJ-2S 
KM7SC01AJ-3S 
KM7SC01AJ-S0 
KM7SC01AJ-80 
KM7SC01AN-1S 
KM7SC01 AN-20 
KM7SC01AN-2S 
KM7SC01 AN-35 
KM75C01 AN-50 
KM75C01 AN-80 


KM75C02A 


KM75C02AP-15 

KM75C02AP-20 

KM75C02AP-25 

KM75C02AP-35 

KM75C02AP-50 

KM75C02AP-80 

KM75C02AJ-15 

KM75C02AJ-20 

KM75C02AJ-25 

KM75C02AJ-35 

KM75C02AJ-50 

KM75C02AJ-80 

KM75C02AN-15 

KM75C02AN-20 

KM75C02AN-25 

KM75C02AN-35 

KM75C02AN-50 

KM75C02AN-80 


KM75C03A 


KM75C03AP-25 

KM75C03AP-35 

KM75C03AP-50 

KM75C03AP-80 

KM75C03AJ-25 

KM75C03AJ-35 

KM75C03AJ-50 

KM75C03AJ-80 

KM75C03AN-25 

KM75C03AN-35 

KM75C03AN-50 

KM75C03AN-80 


IDT 


1DT7201 SA/LA 


15P 

20P 

25P 

35P 

SOP 

SOP 

15J 

20J 

25J 

35J 

50J 

80J 

15TP 

20TP 

25TP 

35TP 

50TP 

80TP 


IDT7202S/A/LA 





SOP 

15J 

20J 

25J 

35J 

50J 

80J 

15TP 

20TP 

25TP 

35TP 

50TP 

80TP 


IDT7203SA/LA 


P 
P 
P 
SOP 
25J 
35J 
50J 
80J 
25TP 
35TP 
50TP 
80TP 
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FIFO CROSS REFERENCE 


SHARP 


LH5495 


LH5495D-15 

LH5495D-25 

LH5495D-35 

LH5495U-15 

LH5495U-25 

LH5495U-35 


LH5496 


LH5496-20 

LH5496-25 

LH5496-35 

LH5496-50 

LH5496D-15 

LH5496D-20 

LH5496D-25 

LH5496D-35 

LH5496D-50 

LH5496U-15 

LH5496U-20 

LH5496U-25 

LH5496U-35 


LH5497 


LH5497-20 

LH5497-25 

LH5497-35 

LH5497-50 

LH5497D-20 

LH5497D-25 

LH5497D-35 

LH5497D-50 

LH5497U-20 

LH5497U-25 

LH5497U-35 


LH5498 


LH5498-20 

LH5498-25 

LH5498-35 

LH5498-50 

LH5498D-20 

LH5498D-25 

LH5498D-35 

LH5498D-50 

LH549aU-20 

LH5498U-25 

LH5498U-35 


LH5499 


LH5499-20 

LH5499-25 

LH5499-35 

LH5499-50 

LH5499U-20 

LH5499U-25 

LH5499-U35 



15J 

25J 

35J 


IDT7201L 



15TP 

20TP 

25TP 

35TP 

50TP 

15J 

20J 

25J 

35J 


)DT7202L 


20 
25P 
35P 
SOP 
20TP 
25TP 
35TP 
50TP 
20J 
25J 
35J 


IDT7203 



20TP 

25TP 

35TP 

50TP 

20J 

25J 

35J 


IDT7204 



Cypress 

IDT 

CY7C420 

IDT7201SA/LA 

CY7C420-30PC 

25P 

CY7C420-40PC 

35P 

CY7C420-65PC 

65P 

CY7C420-30DC 

25D 

CY7C420-40DC 

35D 

CY7C420-65DC 

65D 

CY7C420-30DMB 

30DB 

CY7C420-40DMB 

40DB 

CY7C420-65DMB 

65DB 

CY7C421 


CY7C421-30PC 

25TP 

CY7C421-40PC 

35TP 

CY7C421-65PC 

65TP 

CY7C421-30JC 

25J 

CY7C421-40JC 

35J 

CY7C421-65JC 

65J 

CY7C421 -30VC 

25Y 

CY7C421-40VC 

35Y 

CY7C421-65VC 

65Y 

CY7C421-30DC 

25TC 

CY7C421-40DC 

35TC 

CY7C421 -65DC 

65TC 

CY7C421-30DMB 

30TCB 

CY7C421-40DMB 

40TCB 

CY7C421-65DMB 

65TCB 

CY7C421-30LMB 

30LB 

CY7C421 -40LMB 

40LB 

CY7C421-65LMB 

65LB 

CY7C424 

IDT7202SA/LA 

CY7C424-30PC 

25P 

CY7C424-40PC 

35P 

CY7C424-65PC 

65P 

CY7C424-30DC 

25D 

CY7C424-40DC 

35D 

CY7C424-65DC 

65D 

CY7C424-30DMB 

30DB 

CY7C424-40DMB 

40DB 

CY7C424-65DMB 

65DB 

CY7C425 


CY7C425-30PC 

25TP 

CY7C425-40PC 

35TP 

CY7C425-65PC 

65TP 

CY7C425-30JC 

25J 

CY7C425-40JC 

35J 

CY7C425-65JC 

65J 

CY7C425-30VC 

25Y 

CY7C425-40VC 

35Y 

CY7C425-65VC 

65Y 

CY7C425-30DC 

25TC 

CY7C425-40DC 

35TC 

CY7C425-65DC 

65TC 

CY7C425-30DMB 

30TCB 

CY7C425-40DMB 

40TCB 

CY7C425-65DMB 

65TCB 

CY7C425-30LMB 

30LB 

CY7C425-40LMB 

40LB 

CY7C425-65LMB 

65LB 


Cypress 

IDT 

CY7C428 

IDT7203S/L 

CY7C428-20PC 

20P 

CY7C428-25PC 

25P 

CY7C428-30PC 

25P 

CY7C428-40PC 

35P 

CY7C428-65PC 

65P 

CY7C428-20DC 

20D 

CY7C428-25DC 

25D 

CY7C428-30DC 

25D 

CY7C428-40DC 

35D 

CY7C428-65DC 

65D 

CY7C428-25DMB 

20DB 

CY7C428-30DMB 

30DB 

CY7C428-40DMB 

40DB 

CY7C428-65DMB 

65DB 

CY7C429 


CY7C429-20PC 

20TP 

CY7C429-25PC 

25TP 

CY7C429-30PC 

25TP 

CY7C429-40PC 

35TP 

CY7C429-65PC 

65TP 

CY7C429-20JC 

20J 

CY7C429-25JC 

25J 

CY7C429-30JC 

25J 

CY7C429-40JC 

35J 

CY7C429-65JC 

65J 

CY7C429-20DC 

20TC 

CY7C429-25DC 

25TC 

CY7C429-30DC 

25TC 

CY7C429-40DC 

35TC 

CY7C429-65DC 

65TC 

CY7C429-20VC 

20Y 

CY7C429-25VC 

25Y 

CY7C429-30VC 

30Y 

CY7C429-40VC 

40Y 

CY7C429-65VC 

65Y 

CY7C429-25DMB 

20TCB 

CY7C429-30DMB 

30TCB 

CY7C429-40DMB 

40TCB 

CY7C429-65DMB 

65TCB 

CY7C432/433 

IDT7204S 

CY7C432-25PC 

25P 

CY7C432-30PC 

25P 

CY7C432-40PC 

35P 

CY7C432-65PC 

65P 

CY7C432-25DC 

25D 

CY7C432-30DC 

25D 

CY7C432-40DC 

35D 

CY7C432-65DC 

65D 

CY7C432-25DMB 

25DB 

CY7C432-30DMB 

30DB 

CY7C432-40DMB 

40DB 

CY7C432-65DMB 

65DB 

CY7C433 


CY7C433-25PC 

25TP 

CY7C433-30PC 

25TP 

CY7C433-40PC 

35TP 

CY7C433-65PC 

65TP 
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FIFO CROSS REFERENCE 


CY7C433 


CY7C433-25VC 

CY7C433-30VC 

CY7C433-40VC 


CY7C432/433 


CY7C433-65VC 

CY7C433-25JC 

CY7C433-30JC 

CY7C433-40JC 

CY7C433-65JC 

CY7C433-30DMB 

CY7C433-40DMB 

CY7C433-65DMB 

CY7C433-30LMB 

CY7C433-40LMB 

CY7C433-65LMB 


CY3341 


CY3341-2PC 
CY3341 PC 
CY3341-2DC 
CY3341 DC 
CY3341-2DMB 
CY3341DMB 
CY7C401 
CY7C401-25PC 
CY7C401-15PC 
CY7C401-10PC 
CY7C401-5PC 
CY7C401-25DC 
CY7C401-15DC 
CY7C401-10DC 
CY7C401-5DC 
CY7C401-25DMB 
CY7C401-15DMB 
CY7C401-10DIV1B 


CY7C402 


CY7C402-25PC 

CY7C402-15PC 

CY7C402-10PC 

CY7C402-5PC 

CY7C402-25DC 

CY7C402-15DC 

CY7C402-10DC 

CY7C402-5DC 

CY7C402-25DMB 

CY7C402-15DMB 

CY7C402-10DMB 


CY7C403 


CY7C403-25PC 

CY7C403-15PC 

CY7C403-10PC 

CY7C403-25DC 

CY7C403-15DC 

CY7C403-10DC 

CY7C403-25DMB 

CY7C403-15DMB 

CY7C403-10DMB 


IDT 


IDT7204S 


40Y 


1DT7204S 


65Y 

25J 

25J 


30TCB 

40TCB 

65TCB 

30LB 

40LB 

65LB 


IDT72401L 


P 
10P 
10D 
10D 
10DB 
10DB 

25P 

15P 

10P 

10P 

25D 

15D 

10D 

10D 

25DB 

15DB 

10DB 


1DT72402L 


10D 

25DB 

15DB 

10DB 


1DT72403L 


press 


CY7C404 


CY7C404-25PC 

CY7C404-15PC 

CY7C404-10PC 

CY7C404-25DC 

CY7C404-15DC 

CY7C404-10DC 

CY7C404-25DMB 

CY7C404-15DMB 

CY7C404-10DMB 


IDT 


IDT72404L 
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CYPRESS 

IDT 

CY7C130-35PC 

IDT7130SA35P 

45PC 

45P 

55PC 

55P 

35DC 

35C 

45DC 

45C 

55DC 

55C 

35LC 

35L48 

45LC 

45L48 

55LC 

55L48 

45DMB 

45CB 

55DMB 

55CB 

45LMB 

45L48B 

55LMB 

55L48B 

CY7C131-25JC 

IDT7130SA25J 

35JC 

35J 

45JC 

45J 

55JC 

55J 

35LC 

35L52 

45LC 

45L52 

55LC 

55L52 

45LMB 

45L52B 

55LMB 

55L52B 

CY7C132-35PC 

IDT7132SA35P 

45PC 

45P 

55PC 

55P 

35DC 

35C 

45DC 

45C 

55DC 

55C 

35LC 

35L48 

45LC 

45L48 

55LC 

55L48 

45DMB 

45CB 

55DMB 

55CB 

45LMB 

45L48B 

55LMB 

55L48B 

CY7C136-25JC 

IDT71321SA25J 

35JC 

35J 

45JC 

45J 

55JC 

55J 

35LC 

35L52 

45LC 

45L52 

55LC 

55L52 

45LMB 

45L52B 

55LMB 

55L52B 



CY7C140-35PC 

IDT7140SA35P 

45PC 

45P 

55PC 

55P 

35DC 

35C 

45DC 

45C 

55DC 

55C 

35LC 

35L48 

45LC 

45L48 

55LC 

55L48 

45DMB 

45CB 

55DMB 

55CB 

45LMB 

45L48B 

55LMB 

55L48B 

CY7C141-25JC 

IDT7140SA25J 

35jC 

35J 

45JC 

45J 

55JC 

55J 

35LC 

35L52 

45LC 

45L52 

55LC 

55L52 

45LMB 

45L52B 

55LMB 

55L52B 

CY7C142-35PC 

IDT7142SA35P 

45PC 

45P 

55PC 

55P 

35DC 

35C 

45DC 

45C 

55DC 

55C 

35LC 

35L48 

45LC 

45L48 

55LC 

55L48 

45DMB 

45CB 

55DMB 

55CB 

45LMB 

45L48B 

55LMB 

55L48B 

CY7C146-25JC 

IDT71421SA25J 

35JC 

35J 

45JC 

45J 

55JC 

55J 

35LC 

35L52 

45LC 

45L52 

55LC 

55L52 

45LMB 

45L52B 

55LMB 

55L52B 


AMD 

IDT 

AM2130-55PC 

IDT7130SA55P 

70PC 

70P 

10PC 

100P 

55DC 

55C 

70DC 

70C 

10DC 

100C 

70/BXC 

70CB 

10/BXC 

100CB 

12/BXC 

120CB 


1.10 


1 

























SSD 

CROSS REFERENCE GUIDE 


CYPRESS/MULTICHIP 

P/N 


CYM1240HD-35MB 


CYM1240HD-45MB 


CYM1420HD-25C 


CYM1420HD-30C 


CYM1420PD-30C 


CYM1420HD-35C 


CYM1420PD-35C 


CYM1420HD-45C 


CYM1420PD-45C 


CYM1420HD-55C 



CYM1420HD-35MB 


CYM1420HD-45MB 


CYM1420HD-55MB 


CYM1421HD-70MB 


CYM1421HD-85MB 


CYM1 421 HD-1 00MB 


CYM1422PS-30C 


CYM1422PS-35C 


CYM1422PS-45C 


CYM1422PS-55C 


CYM1441PZ-25C 


CYM1441PZ-35C 


CYM1441PZ-45C 


CYM1460PS-35C 


CYM1460PS-45C 


CYM1460PS-55C 


CYM1460PS-70C 


CYM1461PS-70C 


CYM1461PS-85C 


CYM1 461 PS-1 OOC 


CYM1464PD-25C 


CYM1464PD-30C 


CYM1464PD-35C 


CYM1464PD-45C 


CYM1464PD-55C 


CYM1464PD-70C 


CYM1465PD-85C 


CYM1465PD-100C 


CYM1465PD-120C 


CYM1465PD-150C 


CYM1466HD-35C 


CYM1466LHD-35C 


CYM1466HD-35MB 


CYM1466LHD-35MB 


CYM1466HD-45C 


CYM1466LHD-45C 


CYM1466HD-45MB 


CYM1466LHD-45MB 


CYM1466HD-55C 


CYM1466LHD-55C 


CYM1466HD-55MB 


CYM1466LHD-55MB 


IDT P/N 
DIRECT 
EQUIVALENT 


7M4042S35CB 


7M4042S45CB 


8M824S25C 


8M824S30C 


8M824S30N 


8M824S35C 


8M824S35N 


8M824S45C 


8M824S45N 


8M824S50C 


8M824S50N 


8M824S70C 


8M824S70N 


8M824S40CB 


8M824S45CB 


8M824S55CB 


8M824S70CB 


8M824S85CB 


8M824S100CB 


8MP824S30S 


8MP824S35S 


8MP824S40S 


8MP824S50S 


7MP4008S35S 


7MP4008S45S 


7MP4008S55S 


7MP4008S70S 


7MP4058L70S 


7MP4058L85S 


7MP4058L1 OOS 


7MB4048S25P 


7MB4048S30P 


7MB4048S35P 


7MB4048S45P 


7MB4048S55P 


7M4048L70N 


7M4048L85N 


7M4048L1 OON 


7M4048L120N 


7M4048L120N 


7M4048S35C 


7M4048L35C 


7M4048S35CB 


7M4048L35CB 


7M4048S45C 


7M4048L45C 


7M4048S45CB 


7M4048L45CB 


7M4048S55C 


7M4048L55C 


7M4048S55CB 


7M4048L55CB 


IDT P/N 

SIMILAR 

PART 


8MB824S25P 


8MB824S30P 


8MB824S30P 


8MB824S35P 


8MB824S35P 


8MB824S45P 


8MB824S45P 


7MP4034S25Z 


7MP4034S35Z 


7MP4034S45Z 


7MP4008S70S 


7MP4008L85S 


7MP4008L100S 


CYPRESS/MULTICHIP 

ORG/PACKAGE 


1 MEG (256K X 4) JEDEC 
28 PIN DIP 


1 MEG (128KX8) JEDEC 
32 PIN DIP 





2 MEG {256KX8) JEDEC 
60 PIN ZIP 


4 MEG (512KX8) 
36 PIN SIP 


4 MEG {512KX8) 
36 PIN SIP 


4 MEG (512KX8) JEDEC 
32 PIN DIP 


4 MEG (512KX8) JEDEC 
32 PIN DIP 


4 MEG (512KX8) JEDEC 
32 PIN DIP 
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SSD CROSS REFERENCE 


CYM1466HD-70C 


CYM1466LHD-70C 


CYM1466HD-70MB 


CYM1466LHD-70MB 


CYM1466HD-85C 


CYM1466LHD-85C 


CYM1466HD-85MB 


CYM1466LHD-85MB 


CYM1466HD-100C 


CYM1466LHD-100C 


CYM1466HD-100MB 


CYM1466LHD-100MB 


CYM1466HD-120C 


CYM1466LHD-120C 


CYM1466HD-120MB 


CYM1466LHD-120MB 


CYM1540PS-30C 


CYM1540PS-35C 


CYM1540PS-45C 


CYM1541PD-25C 


CYM1541PD-35C 


CYM1541PD-45C 


CYM1610HD-20C 


CYM1610HD-25C 


CYM1610HD-35C 


CYM1610HD-45C 


CYM1610HD-50C 


CYM1610HD-25MB 


CYM1610HD-35MB 


CYM1610HD-45MB 


CYM1610HD-50MB 


CYM1611HV-20C 


CYM1611HV-25C 


CYM1611HV-30C 


CYM1611HV-35C 


CYM1611HV-45C 


CYM1611PV-20C 


CYM1611PV-25C 


CYM1611PV-30C 


CYM1611PV-35C 


CYM1611PV-45C 


CYM1620HD-30C 


CYM1620HD-35C 


CYM1620HD-45C 


CYM1620HD-50C 


CYM1620HD-45MB 


CYM1620HD-50MB 


CYM1621HD-25C 


CYM1621HD-30C 


CYM1621HD-35C 


CYM1621HD-45C 


CYM1621HD-25MB 


CYM1621HD-30MB 


CYM1621HD-35MB 


CYM1621HD-45MB 


CYM1622HV-20C 


CYM1622HV-25C 


CYM1622HV-35C 


CYM1622HV-45C 


7M4048S70C 


7M4048L70C 


7M4048S70CB 


7M4048L70CB 


7M4048S85C 


7M4048L85C 


7M4048S85CB 


7M4048L85CB 


7M4048S100C 


7M4048L100C 


7M4048S100CB 


7M4048L100CB 


7M4048S120C 


7M4048L120C 


7M4048S120CB 


7M4048L120CB 


8M656S40C 


8M656S50C 


8M656S40CB 


8M656S50CB 


7MC4005S20CV 


7MC4005S25CV 


7MC4005S30CV 


7MC4005S35CV 


7MC4005S45CV 


7MC4005S20CV 


7MC4005S25CV 


7MC4005S30CV 


7MC4005S35CV 


7MC4005S45CV 


8M624S30C 


8M624S35C 


8M624S45C 


8M624S50C 


8M624S45CB 


8M624S50CB 


7M624S25C 


7M624S30C 


7M624S35C 


7M624S45C 


7M624S25CB 


7M624S30CB 


7M624S35CB 


7M624S45CB 


7MP4027S20V 


7MP4027S25V 


7MP4027S35V 


7MP4027S45V 



4 MEG (512KX8) JEDEC 
32 PIN DIP 


7MB4040S25P 


7MB4040S35P 


7MB4040S45P 



7MC4005S20CV 


7MC4005S25CV 


7MC4005S35CV 


2 MEG (256K X 9) 
44 PIN SIP 


2 MEG (256K X 9) 
44 PIN DIP 


256K (16KX16) 
40 PIN DIP 



256K (16KX16) 
36 PIN DSIP 


1 MEG (64KX 16) JEDEC 
40 PIN DIP 


1 MEG(64KX16), 
(128K X8), (256KX4) 
40 PIN DIP 


1 MEG (64KX16) 
40 PIN DSIP 
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SSD CROSS REFERENCE 


CYM1623HD-70MB 


CYM1623HD-85MB 


CYM1623HD-100MB 


CYM1624PV-20C 


CYM1624PV-25C 


CYM1 624PV-35C 


CYM1624PV-45C 


CYM1626PS-30C 


CYM1626PS-35C 


CYM1626PS-45C 


CYM1641HD-25C 


CYM1641HD-35C 


CYM1641HD-45C 


CYM1641HD-55C 


CYM1641HD-35MB 


CYM1641HD-45MB 


CYM1641HD-55MB 


CYM1821PZ-12C 


CYM1821PZ-15C 


CYM1821PZ-20C 


CYM1821PZ-25C 


CYM1821PZ-35C 


CYM1821PZ-45C 


CYM1822HV-20C 


CYM1822HV-25C 


CYM1822HV-30C 


CYM1822HV-35C 


CYM1822HV-45C 


CYM1828HG-20C 


CYM1828HG-25C 


CYM1828HG-25MB 


CYM1828HG-30C 


CYM1828HG-30MB 


CYM1828HG-35C 


CYM1828HG-35MB 


CYM1828HG-45C 


CYM1828HG-45MB 


CYM1828HG-55C 


CYM1828HG-55MB 


CYM1828HG-70C 


CYM1828HG-70MB 


CYM1830HD-25C 


CYM1830HD-30C 


CYM1830HD-35C 


CYM1830HD-45C 


CYM1830HD-55C 


CYM1830HD-35MB 


CYM1830HD-45MB 


CYM1830HD-55MB 


CYM1831PZ-15C 


CYM1831PZ-20C 


CYM1831PZ-25C 


CYM1831PZ-30C 


CYM1831PZ-35C 


CYM1831PZ-45C 


CYM1831PM-15C 


CYM1831PM-20C 


CYM1831PM-25C 


CYM1831PM-30C 


CYM1831PM-35C 


CYM1831PM-45C 


8M624S70CB 


8M624S85CB 


8M624S100CB 


7MP4028S20V 


7MP4028S25V 


7MP4028S35V 


7MP4028S45V 


8MP624S30S 


8MP624S35S 


8MP624S45S 


7M4016S25C 


7M4016S35C 


7M4016S45C 


7M4016S55C 


7M4016S35CB 


7M4016S45CB 


7M4016S55CB 


7MP4031B12Z 


7MP4031S15Z 


7MP4031S20Z 


7MP4031S25Z 


7MP4031S35Z 


7MP4031S35Z 


7MC4032S20CV 


7MC4032S25CV 


7MC4032S30CV 


7MC4032S35CV 


7MC4032S45CV 


7M4003S20CH 


7M4003S25CH 


7M4003S25CHB 


7M4003S30CH 


7M4003S30CHB 


7M4003S35CH 


7M4003S35CHB 


7M4003S45CH 


7M4003S45CHB 


7M4003S50CH 


7M4003S50CHB 


7M4003S50CH 


7M4003S70CHB 


7M4017S25C 


7M4017S30C 


7M4017S35C 


7M4017S45C 


7M4017S50C 


7M4017S35CB 


7M4017S45CB 


7M4017S50CB 


7MP4036B15Z 


7MP4036S20Z 


7MP4036S25Z 


7MP4036S30Z 


7MP4036S35Z 


7MP4036S35Z 


7MP4036B15M 


7MP4036S20M 


7MP4036S25M 


7MP4036S30M 


7MP4036S35M 


7MP4036S35M 



1 MEG (64KX 16) 
40 PIN DSIP 


1 MEG (64KX16) 
40 PIN SIP 


4 MEG (256KX16) 
48 PIN DIP 


51 2K {16KX32) JEDEC 
64 FR-4 ZIP 


51 2K (16KX32) 
88 PIN DSIP 


1 MEG {32K X 32) 
66 PIN HIP 


2 MEG (64K X 32) 
60 PIN DIP 


2 MEG (64KX 32) JEDEC 
64 PIN ZIP 


2MEG(64KX32)JEDEC 
64 PIN SIMM 
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SSD CROSS REFERENCE 


CYM1832PZ-25C 


CYM1832PZ-35C 


CYM1832PZ-45C 


CYM1832PZ-55C 


CYM1838HG-20C 


CYM1838HG-25C 


CYM1838HG-25MB 


CYM1838HG-30C 


CYM1838HG-30MB 


CYM1838HG-35C 


CYM1838HG-35MB 


CYM1838HG-45C 


CYM1838HG-45MB 


CYM1838HG-55C 


CYM1838HG-55MB 


CYM1838HG-70C 


CYM1838HG-70MB 


CYM1840PD-20C 


CYM1840PD-25C 


CYM1840HD-25C 


CYM1840PD-30C 


CYM1840HD-30C 


CYM1840PD-35C 


CYM1840HD-35C 


CYM1840PD-45C 


CYM1840HD-45C 


CYM1840PD-55C 


CYM1840HD-55C 


CYM1841PZ-20C 


CYM1841PZ-25C 


CYM1841PZ-30C 


CYM1841PZ-35C 


CYM1841PZ-45C 


CYM1841PZ-55C 


CYM1841PM-20C 


CYM1841PM-25C 


CYM1841PM-30C 


CYM1841PM-35C 


CYM1841PM-45C 


CYM1841PM-55C 


CYM4210HD-30C 


CYM4210HD-40C 


CYM4210HD-50C 


CYM4210HD-60C 


CYM4210HD-85C 


CYM4210HD-40MB 


CYM4210HD-50MB 


CYM4210HD-60MB 


CYM4210HD-85MB 


CYM4220HD-30C 


CYM4220HD-40C 


CYM4220HD-50C 


CYM4220HD-60C 


CYM4220HD-85C 


CYM4220HD-40MB 


CYM4220HD-50MB 


CYM4220HD-60MB 


CYM4220HD-85MB 



7M4013S20CH 


7M4013S25CH 


7M4013S25CHB 


7M4013S30CH 


7M4013S30CHB 


7M4013S35CH 


7M4013S35CHB 


7M4013S45CH 


7M4013S45CHB 


7M4013S50CH 


7M4013S50CHB 


7M4013S50CH 


7M4013S70CHB 


7MB4067S20P 


7MB4067S25P 


7MP4045S20Z 


7MP4045S25Z 


7MP4045S30Z 


7MP4045S35Z 


7MP4045S45Z 


7MP4045S55Z 


7MP4045S20M 


7MP4045S25M 


7MP4045S30M 


7MP4045S35M 


7MP4045S45M 


7MP4045S55M 


7205SL50P 


7205SL50P 


7205SL80P 


7205SL30DB 


7205SL50DB 


7205SL50DB 


7205SL80DB 


7206SL25P 


7206SL50P 


7206SL50P 


7206SL80P 


7M206S40CB 


7M206S50CB 


7M206S60CB 


7M206S85CB 


7MP4036S25Z 


7MP4036S35Z 


7MP4036S35Z 


7MP4036S35Z 




2 MEG (64K X 32) 
60 PIN ZIP 


4 MEG (128KX32) 
66 PIN HIP 


8 MEG (256K X 32) 
60 PIN DIP 


8 MEG {256K X 32) JEDEC 
64 PIN ZIP 


8 MEG (256KX 32) JEDEC 
64 PIN SIMM 


8KX9 FIFO 
28 PIN DIP 



16KX9 FIFO 
28 PIN DIP 




























































































































SSD CROSS REFERENCE 


DENSE-PAC P/N 


DPS128M8N-70 


DPS128M8N-85 


DPS128M8N-100 


DPS128M8N-120 


DPS128M8N-150 


DPS16X5-XXX 


DPS1 6X1 7-25 


DPS1 6X1 7-35 


DPS1 6X1 7-45 


DPS1 6X1 7-55 


DPS257-XXX 



DPS1024-25C 


DPS1024-35C 


DPS1024-45C 


DPS1024-55C 


DPS1026-25C 


DPS1026-35C 


DPS1026-45C 


DPS1026-55C 


DPS1027-25C 


DPS1027-35C 


DPS1027-45C 


DPS1027-55C 


DPS128X32V3-70 


DPS128X32V3-85 


DPS128X32V3-100 


DPS128X32V3-120 


DPS128X32V3-150 


DPS251 6-25C 


DPS2516-35C 


DPS2516-45C 


DPS4648-85C 


DPS4648-100C 


DPS4648-1 20C 


DPS4648-150C 


DPS5124-45C 


DPS5124-55C 


DPS6432-35C 


DPS6432-45C 


DPS6432-70C 


DPS6433-85C 


DPS6433-100C 


DPS6433-120C 


DPS6433-150C 


DPS6433-55C 


DPS6433-70C 


DPS6433-100C 


DPS8645-XXX 


IDT P/N 
DIRECT 
EQUIVALENT 


71 M024-70 


71M024-85 


71M024-100 


71M024-120 


71M024-120 


7MP564 


7MP564 


7MC4005S25CV 


7MC4005S35CV 


7MC4005S45CV 


7IVIC4005S55CV 


7M656 


7M656 


7M656 


7M656 


7M624S25C 


7M624S35C 


7M624S45C 


7M624S55C 


7M4013S70CHB 


7M4013S85CHB 


7M4013S100CHB 


7M4013S100CHB 


7M4013S100CHB 


IDT P/N 
SIMILAR 
PART 





7M4016 


7M4016 


7M4016 


7M4016 


7M812 


7M812 


7M812 


7M812 


7MP4034 


7MP4034 


7M4017S35C 


7M4017S45C 


7M4017S55C 


7M4017S70C 




7MP4034, 7M4017 


7MP4034, 7M4017 


7MP4034, 7M4017 


7MP4034, 7M4017 


7M4017S55C 


7M4017S70C 


7M4017S70C 


DENSE-PAC 

ORG/PACKAGE 


1 M (1 28K X 8) Monolithic 
32 PIN DIP 


80K {16KX5) 
28 PIN SIP 


256K (15KX 16) 
36 PIN DSIP 


256K (16KX16) 
{32K X 8) 
(64K X 4) 
40 PIN DIP 


1 MEG (256KX4), 
(128KX8), (64KX16) 
42 PIN DIP 


1 MEG (256KX4), 
(128KX8), (64KX16) 
40 PIN DIP 


1 MEG (256KX4), 
{128KX8), (64KX 16) 
40 PIN DIP 


4 MEG (128KX32) 
66 PIN HIP 


4 MEG (256KX16) 
44 PIN DIP 


51 2K (64KX8) 
32 PIN DIP 


2 MEG (512KX4), 
(256K X 8) 

54 PIN DIP 


2 MEG (64K X 32) 
60 PIN DIP 


2 MEG (64K X 32) 
(128KX16), (256KX8) 
60 PIN DIP 
[low power version] 



7MP456 


7MP456 


256K(64KX4) 
28 PIN SIP 
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SSD CROSS REFERENCE 


DPS8808-XXX 


DPS8M612-85C 


DPS8M612-100C 


DPS8M612-120C 


DPS8M612-150C 


DPS8M624-85C 


DPS8M624-100C 


DPS8M624-120C 


DPS8M624-150C 


DPS8M656-35C 


DPS8M656-40C 


DPS8M656-70C 


DPS10241-25C 


DPS10241-35C 


DPS10241-45C 


DPS10241-55C 


DPS40256-XXX 



DPS41288-' 


DPS41288-i 


DPS41288-- 


DPS45128-i 


DPS45128-- 


DPS45128-- 


DPS45128-' 


DPS45129-i 


DPS45129-- 


DPS45129-- 


DPS45129-- 


DPS512S8- 


DPS512S8- 


DPS512S8- 


DPS512S8- 


DPS3232V 


EDI881 28-70 


EDI881 28-85 


EDI88128-100 


EDI88130-70 


EDI881 30-85 


EDI88130-100 


EDI8M8128C35C6C 


EDI8M8128C45C6C 


EDI8M8128C55C6C 


EDI8M8128C45C6B 


EDI8M8128C55C6B 


EDI8M8128C70C6B 


EDI8M8128C60P6C 


EDI8M8128C70P6C 


EDI8M8128C100P6C 


EDI8M8128C120P6C 


EDI8M8128C150P6C 


7M864 


7M864 


8M612S85C 


8M612S100C 


8M612S100C 


8M612S100C 


8M624S85C 


8M624S100C 


8M624S100C 


8M624S100C 


8M656S40C 


8M656S70C 


7MC4001S35CS 


7MC4001S45CS 


7MC4001S55CS 


8M856 


8M856 


8M856 


8M856 


8M824S70C 


7M4016S55C 


7M4016S55C 


7M4016S55C 


7M4016S55C 


7M4048L85N 


7M4048L100N 


7M4048L120N 


7M4048L120N 


7M4003SXXCH 


7M7004SXXCH 


IDT P/N 
DIRECT 
EQUIVALENT 


71M025-70 


71M025-85 


71M025-100 


71 M024-70 


71 IVI024-85 


71M024-100 


8M824S35C 


8M824S45C 


8M824S50C 


8M824S45CB 


8M824S50CB 


8M824S70CB 


8M824S60N 


8M824L70N 


8M824L100N 


8M824L100N 


8M824L100N 




8M824L70N 


8M824L85N 


8M824L100N 


7MP4008 


7MP4008 


7MP4008 


7MP4008 


IDT P/N 

SIMILAR 

PART 


8M824S35N, 8MP824S35S 


8M824S45N, 8MP824S45S 


8M824S50N, 8MP824S50S 


8M824S60C, 8MP824S60S 


8M824S70C, 8MP824L70S 


8MP824L100S 


8MP824L100S 


8MP824L100S 


64K (8K X 8) 
28 PIN DIP 


51 2K (32KX 16) 
40 PIN DIP 


1 MEG(64KX16) 
40 PIN DIP 


256K (16KX16) 
40 PIN DIP 


1 MEG (1024KX1) 
30 PIN SIP 


256K (32K X 8) 
28 PIN DIP 


256K (32K X 8) 
28 PIN DIP 


1 MEG {128KX8) 
32 PIN DIP 



4 MEG (512KX 

8) 

48 PIN DIP 


4 MEG (256KX 

16) 

48 PIN DIP 


4 MEG (512KX 

8) 

32 PIN DIP 




1 MEG (32KX32) 
66 PIN HIP 


1 MEG (32K X 32) EEPROM 
66 PIN HIP 


EDI 

ORG/PACKAGE 


1 M (1 28K X 8) Monolithic 
32 PIN DIP (1 CS) 


1M (128KX8) Monolithic 
32 PIN DIP (2 CS) 


1 MEG (128KX8) JEDEC 
32 PIN DIP 


1 MEG (128KX8) JEDEC 
32 PIN DIP 












































































































































SSD CROSS REFERENCE 


EDI8M8128C85C6B 


EDI8M8128C1006CB 


EDI8M8128C1206CB 


ED18M8128C1506CB 


EDI8M8256C70P6C 


EDI8M8256C85P6C 


ED18M8256C100P6C 


EDI8M8256C120P6C 


ED18M8256C150P6C 




EDI8F8257C100B6C 


ED18F8257C120B6C 


EDI8F8257C150B6C 


EDI8M8257C85P6C 


EDI8M8257C100P6C 


EDI8M8257C120P6C 


ED18M8257C150P6C 


EDI8F8257C45MSC 


EDI8F8257C55MSC 


EDI8F8257C70MSC 


EDI8F8258C45MSC 


ED18F8258C55MSC 


EDI8F8258C70MSC 


EDI8M8512C85P6C 


EDI8M8512C100P6C 


EDI8M8512C120P6C 


EDI8M8512C150P6C 


EDI8M8512C85C6B 


EDI8M8512C100C6B 


EDI8M8512C120C6B 


EDI8M8512C150C6B 


EDI8F8512C25M6C 


EDI8F8512C30M6C 


ED18F8512C35M6C 


EDI8F8512C45M6C 


EDI8F8512C55M6C 


EDI8F8512C70M6C 


EDI8M8512C30M6B 


EDI8M8512C35M6B 


EDI8M8512C45M6B 


EDI8M8512C55M6B 


ED18M8512C70M6B 


EDI8F1664C100PC 


ED18F1664C120PC 


EDI8F1664C150PC 


EDH816H16C-25CC-Z 


EDH816H16C-35CC-Z 


EDH816H16C-45CC-Z 


EDH81 6H1 6C-25CMHR-Z 


EDH816H16C-35CMHR-Z 


EDH816H16C-45CMHR-Z 


ED18M1664C45C6C 


EDI8M1664C55C6C 


EDI8M1664C60C6C 


EDI8M1664C70C6C 


EDI8M1664C85C6C 


ED18M1664C100C6C 


EDI8M1664C55C6B 


EDI8M1664C60C6B 


EDI8M1664C70C6B 


EDI8M1664C85C6B 


ED18M1664C100C6B 


8M824S85CB 


8M824S100CB 


8M824S100CB 


8M824S100CB 


7M4068L70N 


7M4068L85N 


7M4068L100N 


7M4068L120N 


7M4068L120N 


7M4068L85N 


7M4068L100N 


7M4068L120N 


7M4068L120N 


7M4068L85N 


7M4068U00N 


7M4068L120N 


7M4068L120N 


7M4048L85N 


7M4048L1 OON 


7M4048L120N 


7M4048L120N 


7M4048S85CB 


7M4048S100CB 


7M4048S120CB 


7M4048S120CB 


7MB4048S25P 


7MB4048S30P 


7MB404aS35P 


7MB4048S45P 


7MB4048S55P 


7M4048L70N 


7M4048S30CB 


7M4048S35CB 


7M4048S45CB 


7M4048S55CB 


7M4048S70CB 


8M624S70C 


8M624S70C 


8M624S70C 


7MC4005S25CV 


7MC4005S35CV 


7MC4005S45CV 


7MC4005S25CVB 


7MC4005S35CVB 


7MC4005S45CVB 


8M624S40C 


8M624S50C 


8M624S60C 


8M624S70C 


8M624S850C 


8M624S100C 


8M624S50CB 


8M624S60CB 


8M624S70CB 


8M624S85CB 


8M624S100CB 




7MP4034S45Z 


7MP4034S45Z 


7MP4034S45Z 


7MP4034S45Z 


7MP4034S45Z 


7MP4034S45Z 



8MP624L100S 


8MP624L100S 


8MP624L100S 


1 MEG {128KX8) JEDEC 

32 PIN DIP 

[low power version] 


2 MEG (256K X 8) JEDEC 
32 PIN DIP 


2 MEG (256K X 8) JEDEC 
32 PIN DIP 


2 MEG (256K X 8) JEDEC 
32 PIN DIP 


2 MEG (256K X 8) 
36 PIN SIP 


2 MEG (256KX8) 
36 PIN SIP 


4 MEG (512KX8) JEDEC 
32 PIN DIP 


4 MEG (51 2KX 8) JEDEC 
32 PIN DIP 



1 MEG (64KX16) 
40 PIN DIP 


256K (16KX 16) 
36 PIN DSIP 


1 MEG (64KX 16) JEDEC 
40 PIN DIP 
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SSD CROSS REFERENCE 


EDI8M1664C25C9C 


EDI8M1664C35C9C 


EDI8M1664C45C9C 


EDI8M1664C55C9C 


EDI8M1664C70C9C 


EDI8M1664C25C9B 


EDI8M1664C35C9B 


EDI8M1664C45C9B 


EDI8M1664C55C9B 


EDI8M1664C70C9B 


EDI8M16256C25C9C 


EDI8M16256C35C9C 


EDI8M16256C45C9C 


EDI8M16256C55C9C 


EDI8M16256C70C9C 


EDI8M16256C35C9B 


ED18M16256C45C9B 


EDI8M16256C55C9B 


EDI8M16256C70C9B 


EDI8M16257C35M6C 


ED18M16257C45M6C 


EDI8M16257C55M6C 


EDI8M16257C70M6C 


EDI8F3264C25M6C 


EDI8F3264C35M6C 


EDI8F3264C45M6C 


EDI8F3264C55M6C 


EDI8M3264C25C6B 


EDiaM3264C35C6B 


EDI8M3264C45C6B 


EDI8M3264C55C6B 


EDI8F3264C15MZC 


EDI8F3264C20MZC 


EDI8F3264C25MZC 


EDI8F3264C35MZC 


EDI8F3264C45MZC 


EDI8F3264C55MZC 


EDI8F32128C15BZC 


EDI8F32128C20BZC 




EDI8F32128C35BZC 


EDI8F32128C45BZC 


EDI8F32128C15BMC 


EDI8F32128C20BMC 


EDI8F32128C25BMC 


EDI8F32128C35BMC 


EDI8F32128C45BMC 


EDI8F32256C20B6C 


EDI8F32256C25B6C 


EDI8F32256C30B6C 




EDI8F32256C45B6C 


EDI8F32256C55B6C 


EDI8F32256C70B6C 


EDI8F32256C20BZC 


EDI8F32256C25BZC 


EDI8F32256C35BZC 


EDI8F32256C45BZC 


EDI8F32256C55BZC 


7M624S25C 


7M624S35C 


7M624S45C 


7M624S55C 


7M624S70C 


7M624S25CB 


7M624S35CB 


7M624S45CB 


7M624S55CB 


7M624S70CB 


7M4016S25C 


7M4016S35C 


7M4016S45C 


7M4016S55C 


7M4016S55C 


7M4016S35CB 


7M4016S45CB 


7M4016S55CB 


7M4016S55CB 


7M4017S35C 


7M4017S45C 


7M4017S50C 


7M4017S30CB 


7M4017S35CB 


7M4017S45CB 


7M4017S50CB 


7MP4036B15Z 


7MP4036S20Z 


7MP4036S25Z 


7MP4036S30Z 


7MP4036S35Z 


7MP4036S35Z 


7MP4095B15Z 


7MP4095S20Z 


7MP4095S25Z 


7MP4095S35Z 


7MP4095S45Z 


7MP4095B15M 


7MP4095S20M 


7MP4095S25M 


7MP4095S35M 


7MP4095S45M 


7MB4067S20P 


7MB4067S25P 


7MB4067S30P 


7MB4067S35P 


7MB4067S45P 


7MB4067S55P 


7MB4067S55P 


7MP4045S20Z 


7MP4045S25Z 


7MP4045S35Z 


7MP4045S45Z 


7MP4045S55Z 



1 MEG{64KX16) 
40 PIN DIP 



7MB4066S35P 


7MB4066S45P 


7MB4066S55P 


7MB4066S55P 


7M4017S25C 


4 MEG (256KX16) 
48 PIN DIP 



4 MEG (256KX16) 
40 PIN DIP 


2 MEG (64K X 32) 
60 PIN DIP 


2 MEG (64KX32) JEDEC 
64 PIN ZIP 


4 MEG (128KX32) JEDEC 
64 PIN ZIP 


4MEG(128KX32) JEDEC 
64 PIN SIMM 


8 MEG (256K X 32) 
60 PIN DIP 


8 MEG (256K X 32) JEDEC 
64 PIN ZIP 
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SSD CROSS REFERENCE 


EDI8F32256C20BMC 


EDI8F32256C25BMC 


EDI8F32256C35BMC 


EDI8F32256C45BMC 


EDI8F32256C55BMC 


EDI8M8130C50CC 


EDI8M8130C60CC 


ED18M8130C70CC 


EDI8M8130C80CC 


EDI8M8130C90CC 


EDI8M8130C100CC 


EDI8M8130C120CC 


EDI8M8130C150CC 


EDI8M8130C50CB 


EDI8M8130C60CB 


ED18M8130C70CB 


EDI8M8130C80CB 


EDI8M8130C90CB 


EDI8M8130C100CB 


EDI3M8130C120CB 


EDI8M8130C150CB 


EDI8M8130P90CB 


ED18M8130P100CB 


ED18M8130P120CB 


EDI8M8130P150CB 


EDI8M864C50CC 


EDI8M864C60CC 


EDI8M864C70CC 


ED18M864C80CC 


EDI8M864C90CC 


EDI8M864C100CC 


EDI8M864C120CC 


EDI8M864C150CC 


EDI8M864C50CB 


ED18M864C60CB 


EDI8M864C70CB 


EDI8M864C80CB 


EDI8M864C90CB 


EDI8M864C100CB 


EDI8M864C120CB 


ED18M864C150CB 


EDH81H256C-55 


EDH81H256C-70 


EDH84H64C-35CC-D3 


EDH84H64C-45CC-D3 


EDH84H64C-55CC-D3 


EDH84H64C-35CMHR-D3 


EDH84H64C-35CMHR-D3 


EDH84H64C-35CMHR-D3 


EDH84H64C-35CMHR-D3 


EDH84H64C-35CC-S 


EDH84H64C-45CC-S 


EDH84H64C-55CC-S 


7MP4045S20M 


7MP4045S25M 


7MP4045S35M 


7MP4045S45M 


7MP4045S55M 



8 MEG (256K X 32) JEDEC 
64 PIN SIMM 


1 MEG (128KX8) 
32 PIN DIP 
[dual chip enable] 



7MP456S35S 


7MP456S45S 


7MP456S55S 


256K (256KX1) 
28 PIN SIP 


256K (64KX4) 
24 PIN DIP 


256K (64KX4) 
28 PIN SIP 
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SSD CROSS REFERENCE 


EDH8808HC-55CMHR 


EDH8808HC-70CMHR 


EDH8808C-10CMHR 


EDH8808C-12CMHR 


EDH8808C-15CMHR 


EDH8808CL-20CMHR 


EDH8808CL-25CMHR 


EDH8808A-10CMHR 


EDH8808A-12CMHR 


EDH8088A-15CMHR 


EDH8808AL-20CMHR 


EDH8808AL-25CMHR 




EDH8832C-15C 


EDH8832C-20C 


EDH8832C-12CMHR 


EDH8832C-15CMHR 


EDH8832C-20CMHR 


EDH8832HC-45CMHR 


EDH8832HC-55CMHR 


EDH8832HC-70CMHR 


EDH8832HC-85CMHR 


INOVA P/N 


S12aK8-100 


SI 28K8T-70 


S1 28K8T-85 


S128K8T-100 


MICRON 

TECHNOLOGY P/N 


8M864L55CB 


8M864L75CB 


MT5C1 008-70 


MT4S1 288-30 


MT4S1 288-35 


MT4S1 288-45 


MT2S321 6-30 


MT2S321 6-35 


MT2S321 6-45 


MT4S641 6-30 


MT4S6416-35 


MT4S6416-45 


MT8S1632-12 


MT8S1632-15 


MT8S1 632-20 


MT8S1 632-25 


MT8S1 632-30 


MT8S1 632-35 


MT8S1 632-45 


MT8S6432-15 


MT8S6432-20 


MT8S6432-25 


MT8S6432-30 


MT8S6432-35 


MT8S6432-45 


8M864L85CB 


8M864L120CB 


8M864L150CB 


8M864L150CB 


8M864L150CB 


7M864L85CB 


7M864L120CB 


7M864L150CB 


7M864L150CB 


7M864L150CB 


8M856L85C 


8Ma56L85C 


8M856L85C 


8M856L100CB 


8M856L100CB 


8M856L100CB 


7M856S45CB 


7M856S55CB 


7M856S65CB 


7M856S75CB 


IDT P/N 
DIRECT 
EQUIVALENT 


71 M024-70 


71 M024-85 


71M024-100 


71 M025-70 


71 M025-85 


71M025-100 


IDT P/N 
DIRECT 
EQUIVALENT 


71 M024-70 


8M824S30C 


8M824S35C 


8M824S45C 


8M612S30C 


8M612S35C 


8M612S45C 


8M624S30C 


8M624S35C 


8M624S45C 


7MP4031B12Z 


7MP4031S15Z 


7MP4031S20Z 


7MP4031 S25Z 


7MP4031 S30Z 


7MP4031S35Z 


7MP4031S35Z 


7MP4036B15Z 


7MP4036S20Z 


7MP4036S25Z 


7MP4036S25Z 


7MP4036S35Z 


7MP4036S35Z 



7M856S 


7M856S 


7M856S 


7M856S 


7M856S 


7M856S 


8M856L 


8M856L 


8M856L 


8M856L 


IDT P/N 

SIMILAR 

PART 



IDT P/N 

SIMILAR 

PART 



256K (32K X 8) 
28 PIN DIP 


256K (32K X 8) 
28 PIN DIP 


INOVA 

ORG/PACKAGE 


1M{128KX8) Monolithic 
32 PIN DIP (2 CS) 


1M(128KX8) Monolithic 
32 PIN DIP (1 CS) 


MICRON TECHNOLOGY 
ORG/PACKAGE 


1M(128KX8) Monolithic 
32 PIN DIP 


1 MEG (128KX8) JEDEC 
32 PIN DIP 


512K(32KX 16) JEDEC 
40 PIN DIP 


1 MEG (64KX16) JEDEC 
40 PIN DIP 


51 2K (16KX 32) JEDEC 
64 PIN ZIP 


2 MEG (64K X 32) JEDEC 
64 PIN ZIP 
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SSD CROSS REFERENCE 


MT4S1 2832-20 


MT4S1 2832-25 


MT4S1 2832-35 


MT4S1 2832-45 


MT8S25632-20 


iiaiififeHrfAfegga 


MT8S25632-35 


MT8S25632-45 


MOSAIC P/N 


MSM8128S-70 


MSM8128S-85 


MSM8128S-100 


MSM8128S-120 


MSM8128SX-70 


MSM8128SX-85 


MSM8128SX-100 


MSM8128SX-120 


MS1256CS-25 


MS1256CS-35 


MS8128SLU-55 


MS8128SU-70 


MS8128SL-10 


MS8256RKL-10 


MS8256RKL-12 


MS8512FKX-85 


MS8512FKX-10 


MS8512FKX-12 


MS8512SCMB-85 


MS8512SCMB-10 


MS8512SCMB-12 


MS8512SC-25 


MS8512SC-30 


MS8512SC-35 


MS8512SC-45 


MS8512SC-55 


MS8512SC-70 


MS8512SCMB-30 


MS8512SCMB-35 


MS8512SCMB-45 


MS8512SCMB-55 


MS8512SCMB-70 


MS8512RKX-10 


MS8512RKX-12 


MS8512RKX-15 


MS1664FKX-30 


MS1664FKX-35 


MS1664FKX-45 


MS1664BCX-25 


MS1664BCX-35 


MS1664BCXMB-25 


MS1664BCXMB-35 


MS3216RKX-12 


MS3216RKX-15 


MS3216RKX-20 


MS3216RKX-25 


MS3216RKX-35 


MS3216RKX-45 


7MP4095S20Z 


7MP4095S25Z 


7MP4095S35Z 


7MP4095S45Z 


7MP4045S20Z 


7MP4045S25Z 


7MP4045S35Z 


7MP4045S45Z 


IDT P/N 
DIRECT 
EQUIVALENT 


71 M024-70 


71 M024-85 


71M024-100 


71M024-120 


71M025-70 


71 M025-85 


71M025-100 


71M025-120 


8MS24S50C 


8M824S70C 


8M824S70C 


7M4048L85N 


7M4048L100N 


7M4048L120N 


7M4048S85CB 


7M4048S100CB 


7M4048S120CB 


7MB4048S25P 


7MB4048S30P 


7MB4048S35P 


7MB4048S45P 


7MB4048S55P 


7M4048L70N 


7M4048S30CB 


7M4048S35CB 


7M4048S45CB 


7M4048S50CB 


7M4048S70CB 


7MP4008L100S 


7MP4008L100S 


7MP4008L100S 


8M624S30C 


8M624S35C 


8M624S45C 


7M624S25C 


7M624S35C 


7M624S25CB 


7M624S35CB 


7MP4031B12Z 


7MP4031S15Z 


7MP4031S20Z 


7MP4031 S25Z 


7MP4031 S35Z 


7MP4031S35Z 



IDT P/N 

SIMILAR 

PART 



7MP156, 7MC156 


7MP156, 7MC156 


8M824SXXN, 8MP824 



7MP4058L100S 


7MP4058L120S 


7MP4058L120S 



4 MEG (128KX32) JEDEC 
64 PIN ZIP 


8 MEG (256K X 32) JEDEC 
64 PIN ZIP 


MOSAIC 

ORG/PACKAGE 


1M (128KX8) Monolithic 
32 PIN DIP (2 CS) 


1M (128KX8) Monolithic 
32 PIN DIP (1 CS) 


256K(256KX1) 
25 PIN SIP 


1MEG(128KX8) 
32 PIN DIP 


2 MEG (256K X 8) 
32 PIN SIP 


4 MEG (512KX8) JEDEC 
32 PIN DIP 


4 MEG {512KX8) JEDEC 
32 PIN DIP 


4 MEG (512KX8) JEDEC 
32 PIN DIP 


4 MEG (512KX8) JEDEC 
32 PIN DIP 


4 MEG (512KX8) 
36 PIN SIP 


1 MEG (64KX 16) JEDEC 
40 PIN DIP 


1 MEG {64KX 16) 
40 PIN DIP 


51 2K (16KX 32) JEDEC 
64 PIN ZIP 
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SSD CROSS REFERENCE 


PUMA 2S1 000 


7M4003SXXCH 


PUMA 2S4000 


7M4013SXXCH 


PUMA 2E1000 


MS3264FKX-25 


MS3264FKX-35 


MS3264FKX-45 


MS3264FKX-55 


MS3264RKX-15 


MS3264RKX-20 


MS3264RKX-25 


MS3264RKX-35 


MS3264RKX-20 


MS32256FKX-25 


MS32256FKX-30 


MS32256FKX-35 


MS32256FKX-45 


MS32256FKX-55 


MS32256RKX-20 


MS32256RKX-25 


MS32256RKX-30 


MS32256RKX-35 


MS32256RKX-45 


MS32256RKX-55 


MOTOROLA P/N 


MCM32257-20 


MCM32257-25 


MCM3264-12 


MCM3264-15 


MCM3264-20 


MCM8256-15 


MCM8256-20 


SMART MODULAR P/N 


SM68512-85 


SM68512-10 


SM68512-12 


SM2321 28-20 


SM2321 28-25 


SM2321 28-35 


SM232256-20 


SM232256-25 


SM232256-35 


SM332256-20 


SM332256-25 


SM332256-35 


7M7004SXXCH 


7M4017S35C 


7M4017S40C 


7M4017S50C 


7MP4036B15Z 


7MP4036S20Z 


7MP4036S25Z 


7MP4036S35Z 


7MP4036S45Z 


7MB4067S25P 


7MB4067S30P 


7MB4067S35P 


7MB4067S45P 


7MB4067S55P 


7MP4045S20Z 


7MP4045S25Z 


7MP4045S30Z 


7MP4045S35Z 


7MP4045S45Z 


7MP4045S55Z 


IDT P/N 
DIRECT 
EQUIVALENT 


7MP4045S20 


7MP4045S25 


7MP4036B12 


7MP4036B15 


7MP4036S20 


IDT P/N 
DIRECT 
EQUIVALENT 


7M4048L85N 


7M4048L100N 


7M4048L120N 


7MP4095S20Z 


7MP4095S25Z 


7MP4095S35Z 


7MP4045S20Z 


7MP4045S25Z 


7MP4045S35Z 


7MP4045S20M 


7MP4045S25M 


7MP4045S35M 


7MP4036S25Z 



IDT P/N 

SIMILAR 

PART 



7MP4034S15Z 


7MP4034S20Z 


IDT P/N 

SIMILAR 

PART 



1 MEG (32K X 32) 
66 PIN HIP 


4 MEG (128KX32) 
66 PIN HIP' 


1 MEG (32KX32) EEPROM 
66 PIN HIP 


2 MEG (64K X 32) 
60 PIN DIP 


2 MEG (64K X 32) JEDEC 
64 PIN ZIP 


8 MEG (256K X 32) 
60 PIN DIP 


8 MEG (256KX 32) JEDEC 
64 PIN ZIP 


MOTOROLA 

ORG/PACKAGE 


8 MEG (256K X 32) JEDEC 
64 PIN ZIP \ 


2 MEG (64K X 32) JEDEC 
64 PIN ZIP 


2 MEG (256KX8) JEDEC 
60 PIN ZIP 


SMART MODULAR 
ORG/PACKAGE 


4 MEG (512KX8) JEDEC 
32 PIN DIP 


4 MEG (128KX 32) JEDEC 
64 PIN ZIP 


8 MEG (256KX 32) JEDEC 
64 PIN ZIP 


8 MEG (256KX32) JEDEC 
64 PIN ZIP 













































































































TECHNOLOGY AND CAPABILITIES 



'•■i-.O.OUGTS 

memory PRODUCTS 





IDT...LEADING THE CMOS FUTURE 


A major revolution is taking place in the semiconductor 
industry today. A new technology is rapidly displacing older 
NMOS and bipolar technologies as the workhorse of the '80s 
and beyond. Thattechnology is high-speed CMOS. Integrated 
Device Technology, a company totally predicated on and 
dedicated to implementing high-performance CMOS products, 
is on the leading edge of this dramatic change. 

Beginning with the introduction of the industry's fastest 
CMOS 2K X 8 static RAM, IDT has grown into a company with 
multiple divisions producing a wide range of high-speed 
CMOS circuits that are, in almost every case, the fastest 
available. These advanced products are produced with IDT's 
proprietary CEMOS™ technology, a twin-well, dry-etched, 
stepper-aligned process utilizing progressively smaller 
dimensions. 

From inception, IDT's product strategy has been to apply 
the advantages of its extremely fast CEMOS technology to 
produce the integrated circuit elements required to implement 
high-performance digital systems. IDT's goal is to provide the 
circu its necessary to create systems which are far superior to 
previous generations in performance, reliability, cost, weight, 
and size. Many of the company's innovative product designs 
offer higher levels of integration, advanced architectures, 
higher density packaging and system enhancement features 
that are establishing tomorrow's industry standards. The 
company is committed to providing its customers with an ever- 
expanding series of these high-speed , lower-power 1C solutions 
to system design needs. 

IDT's commitment, however, extends beyond state-of-the- 
arttechnology and advanced products to providing the highest 


level of customer service and satisfaction in the industry. 
Manufacturing products to exacting quality standards that 
provide excellent, long-term reliability is given the same level 
of importance and priority as device performance. IDT is also 
dedicated to delivering these high-quality advanced products 
on time. The company would like to be known not only for its 
technological capabilities, but also for providing its customers 
with quick, responsive, and courteous service. 

IDT’s product families are available in both commercial and 
military grades. As a bonus, commercial customers obtain the 
benefits of military processing disciplines, established to meet 
or exceed the stringent criteria of the applicable military 
specifications. 

IDT is the leading U.S. supplier of high-speed CMOS 
circuits. The company's high-performance fast SRAM , FCT 
logic, high-density modules, FIFOs, multi-port memories, 
BiCEMOS™ ECL I/O memories, RISC Subsystems, and the 
32- and 64-bit RISC microprocessor families complement 
each other to provide high-speed CMOS solutions for a wide 
range of applications and systems. 

Dedicated to maintaining its leadership position as a state- 
of-the-art 1C manufacturer, IDT will continue to focus on 
maintaining its technology edge as well as developing a 
broader range of innovative products. New products and 
speed enhancements are continuously being added to each 
oftheexistingproductfamilies, and additional productfamilies 
are being introduced. Contact your IDT field representative or 
factory marketing engineer for information on the most current 
product offerings. Ifyou're building state-of-the-art equipment, 
IDT wants to help you solve your design problems. 
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IDT MILITARY AND DESC-SMD PROGRAM 


IDT is a leading supplier of military, high-speed CMOS 
circuits. The company's high-performance Static RAMs, FCT 
Logic Family, Complex Logic (CLP), FIFOs, Specialty 
Memories (SMP), ECL I/O BiCMOS Memories, 32-bit RISC 
Microprocessor, RISC Subsystems and high-density 
Subsystems Modules product lines complement each other to 
provide high-speed CMOS solutions to a wide range of 
military applications and systems. Most of these product lines 
offer Class B products which are fully compliant to the latest 
revision of MIL-STD-883, Paragraph 1.2.1. In addition, IDT 
offers Radiation Tolerant (RT), aswell as Radiation Enhanced 
(RE), products. 

IDT has an active program with the Defense Electronic 
Supply Center (DESC) to list all of IDT’s military compliant 


devices on Standard Military Drawings (SMD). The SMD 
program allows standardization of militarized products and 
reduction of the proliferation of non-standard source control 
drawings. This program will go far toward reducing the need 
for each defense contractor to make separate specification 
control drawings for purchased parts. IDT plans to have 
SMDs for many of its product offerings. Presently, IDT has 88 
devices which are listed or pending listing. The devices are 
from IDT's SRAM, FCT Logic family. Complex Logic (CLP), 
FIFOs and Specialty Memories (SMP) product families. IDT 
expects to add another 20 devices to the SMD program in the 
near future. Users should contact either IDT or DESC for 
current status of products in the SMD program. 


SMD 1 

SRAM 

IDT 

84036/E 

6116 

5962-88740 

6116LA 

84132/B 

6167 

5962-86015/A 

7187 

5962-86859 

6198/7198/7188 

5962-86705/D 

6168 

5962-85525/B 

7164 

5962-88552/B 

71256L 

5962-88662/A 

71256S 

5962-8861 1/A 

71682L 

5962-88681/A 

71258S 

5962-88545 

71258L 

5962-89891 

7198 

5962-89892 

6198 

5962-89690 

6116 

5962-38294/B 

7164 

5962-89692 

7188 

5962-89712 

71982 

SMP 

IDT 

5962-86875/B 

7130/7140 

5962-87002/C 

7132/7142 

5962-88610/A 

7133S/7143S 

5962-88665/A 

7133L/7143L 



5962-87531 

5962-86846/A 

5962-88669 

5962-89568 

5962-89536 

5962-89863 

5962-89523 

5962-89666 

5962-89942 

5962-89943 

5962-89567 


SMD 

LOGIC 

IDT 

5962-87630/B 

54FCT244/A 

5962-87629/C 

54FCT245/A 

5962-86862/B 

54FCT299/A 

5962-87644/A 

54FCT373/A 

5962-87628/C 

54FCT374/A 

5962-87627/B 

54FCT377/A 

5962-87654/A 

54FCT138/A 

5962-87655/A 

54FCT240/A 

5962-87656/A 

54FCT273/A 

5962-89533 

54FCT861A/B 

5962-89506 

54FCT827A/B 

5962-88575 

54FCT841/VB 

5962-88608 

54FCT821/VB 

5962-88543/A 

54FCT521/A 

5962-88640/A 

54FCT161/A 

5962-88639/A 

54FCT573/A 

5962-88656 

54FCT823A/B 

5962-88657/A 

54FCT163/A 

5962-88674 

54FCT825A/B 

5962-88661 

54FCT863/VB 

5962-88736/A 

29FCT520/^B 

5962-88775 

54FCT646 

5962-89508 

54FCT139/A 

5962-89665 

54FCT824A/B 

5962-88651 

54FCT533/A 

5962-88652 

54FCT182/A 

5962-88653 

54FCT645A/B 

5962-88654 

54FCT640A/B 

5962-88655 

54FCT534/A 

5962-89767 

54FCT540/A 

5962-89766 

54FCT541/A 

5962-89733/A 

54FCT191/A 

5962-89732 

54FCT241/A 

5962-89652 

54FCT399/A 

5962-89513 

54FCT574/A 

5962-89731 

54FCT833/\/B 

5962-88675 

54FCT845A/B 

5962-89730 

54FCT543/A 


1 SMD 

CLP 

IDT 

5962-87708/A 

39C10B&C 

5962-88533/A 

49C460A 

5962-88613/A 

39C60A 

5962-88643/A 

49C410 

5962-88743/A 

75C48S 

5962-89517 

49C402/A 

5962-86893 

7216L 

5962-87686 

7217L 

5962-88733/A 

7210 
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RADIATION HARDENED TECHNOLOGY 


IDT manufactures and supplies radiation hardened products on an ARACOR X-Ray system. External facilities are utilized 
for military/aerospace applications. Utilizing special processing for device research on gamma cell, LINAC and other radiation 
and starting materials, IDT’s radiation hardened devicessurvive equipment. IDT has an on-going research and development 
in hostile radiation environments. In Total Dose, Dose Rate, program for improving radiation handling capabilities (See 
and environmentswheresingle event upset is of concern, IDT “IDT Radiation Tolerant/Enhanced Products for Radiation 
products are designed to continue functioning without loss of Environments” in Section 3) of IDT products/processes, 
performance. IDT can supply all its products on these 
processes. Total Dose radiation testing is performed in-house 
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IDT LEADING EDGE CEMOS TECHNOLOGY 


and wide operating temperature range; it also achieves speed 
and output drive equal or superior to bipolar Schottky TTL. 
The last decade has seen development and production of four 
"generations” of IDT’s CEMOS technology with process 
improvements which have reduced IDT's electrical effective 
(Left) gate lengths by more than 50 percent from 1 .3 microns 
(millionths of a meter) in 1981 to 0.6 microns in 1989. 



CEMOS 1 

CEMOS II 

A C 

CEMOS III 

CEMOS V 

CEMOS VI 

Calendar Year 

1981 

1983 

1985 

1987 

1989 

1990 

Drawn 

Feature Size 

2,5|i 

1.7)1 

1.3p 

1.2|i 

I.Op 

0.8|i 

Left 

1.3n 

1.1H 

0.9p 

O.Bp 

0.6|a 

0.45)1 

Basic 

Proces 

Enhancements 

Dual-well, 
Wet Etch, 
Projection 
Aligned 

Dry Etch, 
Stepper 


Silicide, 
BPSG, 
BiCEMOS 1 

BiCEMOS II 

BiCEMOS III 


2514 drw 01 

CEMOS IV X CEMOS III - scaled process optimized for high-speed logic. 


Figure 1. 


Continual advancement of CEMOS technology allows IDT 
to implement progressively higher levels of integration and 
achieve increasingly faster speeds maintaining the company’s 
established position as the leader in high-speed CMOS 
integrated circuits. In addition, the fundamental process 
technology has been extended to add bipolar elements to the 
CEMOS platform. IDT's BiCEMOS process combines the 
ultra-high speeds of bipolar devices with the lower power and 
cost of CMOS, allowing us to build even faster components 
than straight CMOS at a slightly higher cost. 


SEM photos (miniaturization) 25 i 4 dtw 02 

Figure 2. Fifteen-Hundred-Power Magnification Scanning Electron 
Microscope (SEM) Photos of the Four Generations of IDTs CEMOS 
Technology 



HIGH-PERFORMANCE CEMOS 

From IDT’s beginnings in 1980, it has had a belief in and a 
commitment to CMOS. The company developed a high- 
performance version of CMOS, called enhanced CMOS 
(CEMOS), that allows the design and manufacture of leading- 
edge components. It incorporates the best characteristics of 
traditional CMOS, including low power, high noise immunity 
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Figure 3. IDT CEMOS Device Cross Section 


Figure 4. IDT CEMOS Built-In High Alpha Particle Immunity 


ALPHA PARTICLES 

Random alpha particles can cause memory cells to 
temporarily lose theircontentsorsuffera'‘soft error." Traveling 
with high energy levels, alpha particles penetrate deep into an 
integrated chip. As they tDurrow into the silicon, they leave a 
trail of free electron-hole pairs in their wake. 

The cause of alpha particles is well documented and 
understood in the industry. IDT has considered various 
techniquestoprotect the cells from this hazardous occurrence. 
These techniques include dual-well structures (Figures 3 and 
4) and a polymeric compound for die coating. Presently, a 
polymeric compound is used in many of IDT's SRAMs; however, 
the specific techniques used may vary and change from one 
device generation to the next as the industry and IDT improve 
the alpha particle protection technology. 

LATCHUP IMMUNITY 

A combination of careful design layout, selective use of 
guard rings and proprietary techniques have resulted in virtual 
elimination of latchup problems often associated with older 
CMOS processes (Figure 5). The use of NPN and N-channel 
I/O devices eliminates hole injection latchup. Double guard 
ring structures are utilized on all input and output circuits to 
absorb injected electrons. These effectively cut off the current 
paths into the internal circuits to essentially isolate I/O circuits. 
Compared to older CMOS processes which exhibit latchup 
characteristics with trigger currents from 10-20mA, IDT 
products inhibit latchup attriggercurrents substantially greater 
than this. 



Typical 
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Figure 5. IDT CEMOS Latchup Suppression 
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SURFACE MOUNT TECHNOLOGY 
AND 

IDT’S MODULE PRODUCTS 


Requirements for circuit area reduction, utilizing the most 
efficient and compact component placement possible and the 
needs of production manufacturing for electronics assemblies 
are the driving forces behind the advancement of circuit-board 
assembly technologies. These needs are closely associated 
with the advances being made in surface mount devices 
(SMD) and surface mount technology (SMT) itself. Yet, there 
are two major issues with SMT in production manufacturing of 
electronic assemblies: high capital expenditures and com- 
plexity of testing. 

The capital expenditure required to convert to efficient 
production using SMT is still too high for the majority of 
electronics companies, regardless of the 20-60% increase in 
the board densities which SMT can bring. Because of this high 
barrierto entry, we will continue to see a large market segment 
[large even compared to the exploding SMT market] using 
traditional through-hole packages (i.e. DIPs, PGAs, etc) and 
assembly techniques. How can these types of companies 
take advantage of SMD and SMT? Let someone else, such 
as IDT, do it for them by investing time and money in SMT and 
then in return offer through-hole products utilizing SMT proc- 
esses. Products which fit this description are multi-chip 
modules, consisting of SMT assembled SMDs on a through- 
hole type substrate. Modules enable companies to enjoy SMT 
density advantages and traditional package options without 
the expensive startup costs required to do SMT in-house. 

Although subcontracting this type of work to an assembly 
house is an alternative, there still is the other issue of testing, 
an area where many contract assembly operations fall short 
of IDT's capability and experience. Prerequisites for ade- 
quate module testing sophisticated high performance par- 
ametric testers, customized test fixtures, and most impor- 
tantly the experience to tests today's complex electronic 
devices. Companies can therefore take advantage of IDT’s 
experience in testing and manufacturing high performance 
CMOS multi-chip modules. 

At IDT, SMD components are electrically tested, environ- 
mentally screened, and performance selected for each IDT 
module. All modules are 1 00% tested as if they are a separate 
functional component and are guaranteed to meet all speci- 
fied parameters at the module output without the customer 
having to understand the modules' internal workings. 


Otheradded benefits companies get by using IDT’s CMOS 
module products are; 

1 ) a wide variety of high performance, through-hole prod- 
ucts utilizing SMD packaged components, 

2) fast speeds compared with NMOS based products, 

3) low power consumption compared with bipolar tech- 
nologies, and 

4) low cost manufacturability compared with GaAs based 
products. 

IDT has recognized the problems of SMT and began 
offering CMOS modules as part of its standard product port- 
folio. IDT modules combine the advantages of: 

1) the low power characteristics of IDT’s CEMOS“ and 
BiCEMOS™ products, 

2) the density advantages of first class SMD components 
including those from IDT’s components divisions, and 

3) experience in system level design, manufacturing, and 
testing with its own in-house SMT operation. 

IDT currently has two divisions (Subsystems and RISC 
Subsystems) dedicated to the development of module prod- 
ucts ranging from simple memory modules to complex VME 
sized application specific modules to full system level CPU 
boards. These modules have surface mount devices as- 
sembled on both sides of either a multi-layer glass filled epoxy 
(FR-4) oramulti-layerco-fired ceramic substrate. Assembled 
modules come available in industry standard through-hole 
packages and other space-saving module packages. Indus- 
try proven vapor-phase or IR reflow techniques are used to 
solder the SMDs to the substrate during the assembly proc- 
ess. Because of our affiliation with IDT’s experienced semi- 
conductor manufacturing divisions, we thoroughly under- 
stand and therefore test all modules to the applicable da- 
tasheet specifications and customer requirements. 

Thus, IDT is able to offer today’s electronic design engi- 
neers a unique solution for their "need-rhore-for-less" 
problem. modules. These high speed, high performance 
products offer the density advantages of SMD and SMT, the 
added benefit of low power CMOS technology, and through- 
hole packaged electronics without the high cost of doing it in- 
house. 
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STATE-OF-THE-ART FACILITIES AND CAPABILITIES 


, Integrated Device Technology is headquartered in Santa 
Clara, California — the heart of “Silicon Valley." The company’s 
operations are housed in six facilities totaling over 500,000 
square feet. These facilities house all aspects of business 
from research and development to design, wafer fabrication, 
assembly, environmental screening, test, and administration. 
In-house capabilities include scanning electron microscope 
(SEM) evaluation, particle impact noise detection (PIND), 
plastic and hermetic packaging, military and commercial 
testing, burn-in, life test, and a full complement of environmental 
screening equipment. 

The over-200, 000-square-foot corporate headquarters 
campus is composed of three buildings. The largest facility on 
this site is a 100,000 square foot, two-building complex. The 
first building, a 60,000-square-foot facility, is dedicated to the 
Standard Logic and RISC Microprocessor product lines, as 
well as hermetic and plastic package assembly, logic products’ 
test, burn-in, mark, QA, and a reliability/failure analysis lab. 

IDT’s Packaging’ and Assembly Process Development 
teams are located here. To keep pace with the development 
of new products and to enhance the IDT philosophy of 
"innovation," these teams have ultra-modern, integrated and 
correspondingly sophisticated equipment and environments 
at their disposal. All manufacturing is completed in dedicated 
clean room areas (Class 10K minimum), with all preseal 
operations accomplished under Class 100 laminarflowhoods. 

Development of assembly materials, processes and 
equipment is accomplished under a fully operational production 
environment to ensure reliability and repeatable product. The 
Hermetic Manufacturing and Process Development team is 
currently producing custom products to thestrict requirements 
ofMIL-STD-883. The fully automated plasticfacilityiscurrently 
producing high volumes of USA-manufactured product, while 
developing state-of-the-art surfac- mount technology patterned 
after MlL-STD-883. 

Thesecond building of the complex houses sales, marketing, 
finance, MIS, and Northwest Area Sales. 

The RISC Subsystems Division is located across from the 
two-building complex in a 50,000-square-foot facility. Also 
located at this facility are Quality Assurance and wafer 
fabrication services. Administrative services, , Human 
Resources, International Planning, Shipping and Receiving 
departments are also housed in this facility. 

IDT’s largest and newest facility, opened in 1990 in San 


Jose, California, is a multi-purpose 150,000-square-foot, ultra- 
modern technology development center. This facility houses 
a 25,000 square foot, combined Class 1 (a maximum of one 
particle-per-cubic-foot of 0.2 micron or larger), sub-half-micron 
R&D fabrication facility and a wafer fabrication area. This fab 
supports both production volumes of IDT products, including 
some next-generation SRAMs, and the R&D efforts of the 
technology development staff. Technology development efforts 
targeted for the center include advanced silicon processing 
and wafer fabrication techniques. A test area to support both 
production and research is located on-site. The building is 
also the home of the FIFO, ECL, and Subsystems product 
lines. 

IDT’ssecondlargestfacility is locatedin Salinas, California, 
about an hour south of Santa Clara. This 95,000-square-foot 
facility, located on 14 acres, houses the Static RAM Division 
and Specialty Memory product line. Constructed in 1 985, this 
facility contains an ultra-modern 25,000-square-foot high- 
volume wafer fabrication area measured at Class 2-to-3 (a 
maximum of 2 to 3 particles-per-cubic-foot of 0.2 micron or 
larger) clean room conditions. Careful design and construction 
of this fabrication area created a clean room environment far 
beyond the 1985 average for U.S. fab areas. This made 
possible the production of large volumes of high-density 
submicron geometry, fast static RAMs. Thisfacility also houses 
shipping areas for IDT’s leadership family of CMOS static 
RAMs. This site can expand to accommodate a 250,000- 
square-foot complex. 

To extend our capabilities while maintaining strict control of 
our processes, IDT has an operational Assembly and Test 
facility located in Penang, Malaysia. This facility assembles 
product to U.S. standards, with all assemblies done under 
laminar flow conditions (Class 1 00) until the silicon is encased 
in its final packaging. All products in this facility are 
manufactured to the quality control requirements of MIL-STD- 
883. 



All of IDT’s facilities are aimed at increasing our 
manufacturing productivity to supply ever-larger volumes of 
high-performance, cost-effective, leadership CMOS products. 
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SUPERIOR QUALITY AND RELIABILITY 


Maintaining the highest standards of quality in the industry 
on all products is the basis of Integrated Device Technology’s 
manufacturing systems and procedures. From inception, 
quality and reliability are built into all of IDT’s products. Quality 
is “designed in” at every stage of manufacturing - as opposed 
to being "tested-in” later - in order to ensure impeccable 
performance. 

Dedicated commitment to fine workmanship, along with 
development of rigid controls throughout wafer fab, device 
assembly and electrical test, create inherently reliable products. 
Incoming materials are subjected to careful inspections. Quality 
monitors, or inspections, are performed throughout the 
manufacturing flow. 

IDT m ilitary grade monolithic hermetic products are designed 
to meet or exceed the demanding Class B reliability levels of 
MIL-STD-883 and MIL-M-38510, as defined by Paragraph 
1.2.1 of MIL-STD-883. 

Product flow and test procedures for all monolithic hermetic 
military grade products are in accordance with the latest 
revision and notice of M IL-STD-883. State-of-the-art production 
techniques and computer-based test procedures are coupled 
with tight controls and inspections to ensure that products 
meet the requirements for 100% screening. Routine quality 
conformance lot testing is performed as defined in MIL-STD- 
883, Methods 5004 and 5005. 

For IDT module products, screening of the fully assembled 
substrates is performed, in addition to the monolithic level 
screening, to assure package integrity and mechanical 


reliability. All modules receive 100% electrical tests (DC, 
functional and dynamic switching) to ensure compliance with 
the "subsystem" specifications. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, IDT 
ensures thatcommercial, industrial andmilitarygradeproducts 
consistently meet customer requirements for quality, reliability 
and performance. 

SPECIAL PROGRAMS 

Class S. IDT also has all manufacturing, screening and 
test capabilities in-house (except X-ray and some Group D 
tests) to perform complete Class S processing per MIL-STD- 
883 on all IDT products and has supplied Class S products on 
several programs. 

Radiation Hardened. IDT has developed and supplied 
several levels of radiation hardened products for military/ 
aerospace applications to perform at various levels of dose 
rate, total dose, single event upset (SEU), upset and latchup. 
IDT products maintain nearly their same high-performance 
levels built to these special process requirements. The 
company has in-house radiation testing capability used both 
in process development and testing of deliverable product. 
IDT also has a separate group within the company dedicated 
to supplying products for radiation hardened applications and 
to continue research and development of process and products 
to further improve radiation hardening capabilities. 
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QUALITY AND RELIABILITY 
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QSP-QUALITY, SERVICE AND PERFORMANCE 


Quality from the beginning, is the foundation for IDT’s 
commitment to supply consistently high-quality products to 
our customers. IDT’squalitycommitmentisembodiedinitsall 
pervasive Continuous Quality Improvement (CQI) process. 
Everyone who influences the quality of the product-from the 
designer to the shipping clerk-is committed to constantly 
improving the quality of their actions. 

IDT QUALITY PHILOSOPHY 

"To make quantitative constant improvement in the quality 
of our actions that result in the supply of leadership products 
in conformance to the requirements of our customers. ” 


IDT's ASSURANCE STRATEGY FOR CQI 

Measurable standards are essential to the success of CQI. 
All the processes contributing to the final quality of the product 
need to be monitored, measured and improved upon through 
the use of statistical tools. 

DEVELOPMENT 


Standardization 

Implementing policies, procedures and measurement 
techniques that are common across different operational 
areas. 

Documentation 

Documenting and training in policies, procedures, 
measurement techniques and updating through 
characterization/ capability studies. 

Productivity Improvement 

Using constant improvement teams made up from 
employees at all levels of the organization. 

Leadership 

Focusing on quality as a key business parameter and 
strategic strength. 

Total Employee Participation 

Incorporating the CQI process into the IDT Corporate 
Culture. 


PAB Customer Service 

I Supporting the customer, as a partner, through 

PRQDUCT FLOW ASSEMBLY performance review and pro-active problem solving. 


jest People Excellence 

I Committing to growing, motivating and retaining people 

SHIP through training, goal setting, performance measurement 

and review. 

Our customers receive the benefit of our optimized systems. 

Installed to enhance quality and reliability, these systems PRODUCT FLOW 

provide accurate and timely reporting on the effectiveness of Product quality starts here. IDT has mechanisms and 
manufacturing controls and the reliability and quality procedures in place that monitor and control the quality of our 
performance of IDT products and services. development activities. From the calibration of design capture 

libraries through process technology and product 
QRDER ENTRY characterization that establish whether the performance, 

1 ratings and reliability criteria have been met. This includes 

PRODUCTION CONTROL failure analysisof parts thatwill improve the prototype product. 

SERVICE FLOW | Atthepre-productionstageonceagainin-housequalification 

SHIPPING tests assure the quality and reliability of the product. All 

I specifications and manufacturing flows are established and 

CUSTOMER SUPPORT personnel trained before the product is placed into production. 


Thesesystems and controls concentrate on CQI by focusing Manufacturing 
on the following key elements: To accomplish CQI during the manufacturing stage, control 

items are determined for major manufacturing conditions. 
Statistical Techniques Data is gathered and statistical techniques are used to control 

Using statistical techniques, including Statistical Process specific manufacturing processes that affect the quality of the 
Control (SPC) to determine whether the product/ product, 
processes are under control. 
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In-process and final inspections are fed back to earlier 
processes to improve product quality. All product is burned- 
in (where applicable) before 100% inspection of electrical 
characteristics takes place. 

Products which pass final inspection are then subject to 
Quality Assurance and Reliability Tests. This data is used to 
improve manufacturing processes and provide reliability 
predictions of field applications. 

Inventory and Shipping 

Controls in shipping focus on ensuring parts are identified 
and packaged correctly. Care is also taken to see that the 
correct paperwork is present and the product being shipped 
was processed correctly. 

SERVICE FLOW 

Quality not only applies to the product but to the quality -of 
-service we give our customers. Services is also constantly 
monitored for improvement. 

Order Procedures 

Checks are made at the order entry stage to ensure the 
correct processing of the Customer'sproduct. After verification 
and data entry the Acknowledgements (sent to Customers) 
are again checked to ensure details are correct. As part of the 
CQI process, the results of these verifications are analyzed 
using statistical techniques and corrective actions are taken. 

Production Control 

Production Control (P.C.) is responsible for the flow and 
logistics of material as it moves through the manufacturing 
processes. The quality of the actions taken by P.C. greatly 
impinges on the quality of service the customer receives. 
Because many of our customers have implemented Just-in- 
Time (JIT) manufacturing practices, IDT as a supplier also has 
to adopt these same disciplines. As a result, employees 
receive extensive training and the performance level of key 
actions are kept under constant review. These key actions 
include: 

Quotation response and accuracy. 

Scheduling response and accuracy. 

Response and accuracy of Expedites. 

Inventory, management, and effectiveness. 

Qn time delivery. 


Customer Support 

IDT has a worldwide network of sales offices and T echnical 
Development Centers. These provide local customer support 
on business transactions, and in addition, support customers 
on applications information, technical services, benchmarking 
of hardware solutions, and demonstration of various 
Development Workstations. 

The key to CQI is the timely resolution of defects and 
implementation of the corrective actions. This is no more 
important than when product failures are found by a 
customer.When failures are found at the customer’s incoming 
inspection, in the production line, or the field application, the 
Division Quality Assurance group is the focal point for the 
investigation of the cause of failure and implementation of the 
corrective action. IDT constantly improves the level of support 
we give our customers by monitoring the response time to 
customers that have detected a product failure. Providing the 
customer with an analysis of the failure, including corrective 
actions and the statistical analysis of defects, brings CQI full 
circle-full support of our customers and their designs with 
high-quality products. 

SUMMARY 

In 1990, IDT made the commitment to "Leadership through 
Quality, Service, and Performance Products". 

We believe by following that credo IDT and our cusotmers 
will be successful in the coming decade. With the 
implementation of the CQI strategy within the company, we 
will satisfy our goal... 

"Leadership through Quality, Service and Performance 
Products". 
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IDT QUALITY CONFORMANCE PROGRAM 


A COMMITMENT TO QUALITY 

Integrated Device Technology’s monolithic assembly 
products are designed, manufactured and tested in accordance 
with the strict controls and procedures required by Military 
Standards. The documentation, design and manufacturing 
criteria of the Quality and Reliability Assurance Program were 
developed and are being maintained to the most current 
revisions of MIL-3851 0 as defined by paragraph 1 .2.1 of MIL- 
STD-883 and MIL-STD-883 requirements. 

Product flow and test procedures for all Class B monolithic 
hermetic Military Grade microcircuits are in full compliance 
with paragraph 1.2.1 of MIL-STD-883. State-of-the-art 
production techniques and computer-based test procedures 
are coupled with stringent controls and inspections to ensure 
that products meet the requirements for 1 00% screening and 
quality conformance tests as defined in MIL-STD-883, Methods 
5004 and 5005. 

Product flow and test procedures for all plastic and 
commercial hermeticproducts are in accordance with industry 
practices for producing highly reliable microcircuits to ensure 
that products meet the IDT requirements for 100% screening 
and quality conformance tests. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, IDT 
ensures that our products consistently meet customer 
requirements for quality, reliability and performance. 

SUMMARY 

Monolithic Hermetic Package Processing Flow(’> 

Refer to the Monolithic Hermetic Package Processing Flow 
diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstations are maintained 
at Class 1 00 levels or better. 

Wafers from each wafer fabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 

2. Die Visual Inspection: Wafers are cut and separated 
and the individual die are 1 00% visually inspected to 
strict IDT-defined internal criteria. 

3. Die Shear Monitor: To ensure die attach integrity, 
product samples are routinely subjected to a shear 
strength test per Method 2019. 


4. Wire Bond Monitor: Product samples are routinely 
subjected to a strength test per Method 2011, Condition 
D, to ensure the integrity of the lead bond process. 

5. Pre-Cap Visual: Before the completed package is 
sealed, 100% of the product is visually inspected to 
Method 2010, Condition B criteria. 


6 . 


7. 


Environmental Conditioning: 1 00% of the sealed 
product is subjected to environmental stress tests. 
These thermal and mechanical tests are designed to 
eliminate units with marginal seal, die attach or lead 
bond integrity. 

Hermetic Testing: 100% of the hermetic packages 
are subjected to fine and gross ieak seal tests to 
eliminate marginally sealed units or units whose 
seals may have become defective as a result of 
environmental conditioning tests. 



8. Pre-Burn-In Electrical Test: Each product is 1 00% 
electrically tested atan ambienttemperature of +25°C 
to IDT data sheet or the customer specification. 


9. Burn-In: 100% of the Military Grade product is 
burned-in under dynamic electrical conditions to the 
time and temperature requirements of Method 1 01 5, 
Condition D. Except for the time. Commercial Grade 
product is burned-in as applicable to the same 
conditions as Military Grade devices. 


10. Post-Burn-In Electrical: After burn-in, 1 00% of the 
Class B Military Grade product is electrically tested to 
IDT data sheet or customer specifications over the 
-55°C to +125°C temperature range. Commercial 
Grade products are sample tested to the applicable 
temperature extremes. 


11. Mark: All product is marked with product type and lot 
code identifiers. MIL-STD-883 compliant Military 
Grade products are identified with the required 
compliant code letter. 


12. Quality Conformance Tests: Samples of the Military 
Grade product which have been processed to the 
100% screening tests of Method 5004 are routinely 
subjected to the quality conformance requirements of 
Method 5005. 


NOTE: 

1 . For quality requirements beyond Ciass B ieveis such as SEM anaiysis, X-Ray inspection. Particie Impact Noise Reduction (PiND) test, Ciass S screening 
or other customer specified screening flows, please contact your Integrated Device Technoiogy sales representative. 
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SUMMARY 


Monolithic Piastic Package Processing Flow 

Refer to the Monolithic Plastic Package Processing Flow 
diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstationsare maintained 
at Class 100 levels or better. 

Topside silicon nitride passivation is all applied to all 
wafers for better moisture barrier characteristics. 

Wafers from each wafer fabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 

2. Die Visual Inspection: Wafers are 100% visually 
inspected to strict IDT defined internal criteria. 

3. Die Push Test: To ensure die attach integrity, 
product samples are routinely subjected to die push 
tests, patterned after MIL-STD-883, Method 2019. 

4. Wire Bond Monitor: Product samples are routinely 
subjected to wire bond pull and ball shear tests to 
ensure the integrity of the wire bond process, patterned 
after MIL-STD-883, Method 201 1 , Condition D. 

5. Pre-Cap Visual: Before encapsulation, all product 
lots are visually inspected (using LTPD 5 sampling 
plan) to criteria patterned after M I L- STD-883, Method 
2010, Condition B. 


6. Post Mold Cure: Plastic encapsulated devices are 
baked to ensure an optimum polymerization of the 
epoxy mold compound so as to enhance moisture 
resistance characteristics. 

7. Pre-Burn-In Electrical: Each product is 100% 
electrically tested at an ambient temperature of +25°C 
to IDT data sheet or the customer specification. 

8. Burn-In: Except for MSI Logic family devices where 
it may be obtained as an option, all Commercial 
Grade plastic package products are burned-in for 16 
hours at +125‘’C minimum (or equivalent), utilizing 
the same burn-in conditions as the Military Grade 
product. 

9. Post-Burn-In Electrical: After burn-in, 100% of the 
plastic product is electrically tested to IDT data sheet 
or customer specifications at the maximum 
temperature extreme. The minimum temperature 
extreme is tested periodically on an audit basis. 

10. Mark: All product is marked with product type and lot 
code identifiers. Products are identified with the 
assembly and test locations. 

1 1 . Quality Conformance Inspection : Samples of the 
plastic product which have been processed to the 
100% screening requirements are subjected to the 
Periodic Quality Conformance Inspection Program. 
Where indicated, the test methods are patterned after 
MIL-STD-883 criteria. 
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TABLE 1 

This table defines the device class screening procedures for IDT's high reliability products in conformance with MIL-STD-883C. 


Monolithic Hermetic Package Final Processing Flow 



CLASS-S 

CLASS-B 

CLASS-C 

OPERATION 

TEST METHOD 

RQMT 

TEST METHOD 

RQMT 

TEST METHOD 

RQMT 

BURN-IN 

1015 Cond. D, 
240Hrs@ 125°C or 
equivalent 

100% 

1015 Cond. D, 

160 Hrs. @ 125°C min 
or equivalent 

100% 

Per applicable 
device specification 

100% 

POST BURN-IN 

ELECTRICAL: 

Static (DC), Functional 
and Switching (AC) 

Per applicable 
device specification 
+25, -55 and 125°C 

100% 

Per applicable 
device specification 
+25. -55 and 125°C 

100% 

Per applicable 
device specification 

100% 

Group A ELECTRICAL: 

Static (DC), Functional 
and Switching (AC) 

Per applicable 
device specification 
and 5005 

Sample 

Per applicable 
device specification 
and 5005 

Sample 

Per applicable 
device specification 

Sample 

MARK/LEAD 

STRAIGHTENING 

IDT Spec 

100% 

IDT Spec 

100% 

IDT Spec 

100% 

FINAL ELECTRICAL 

TEST 

Per applicable 
device specification 
+25°C 

100% 

Per applicable 
device specification 
+25'='C 

100% 

Per applicable 
device specification 
+25°C 

100% 

FINAL VISUAL/PACK 

IDT Spec 

100% 

IDT Spec 

100% 

IDT Spec 

100% 

QUALITY CONFORMANCE 
INSPECTION 

5005 Group B, C, D. 

Sample 

5005 Group B,C,D. 

Sample 

IDT Spec 

Sample 

QUALITY SHIPPING 
INSPECTION 
(Visual/Plant Clearance) 

IDT Spec 

100% 

IDT Spec 

100% 

IDT Spec 

100% 


NOTES: 

1 . Class-C = IDT commercial spec, for hermetic and plastic packages 

2. Typical 0°C, 70°C, Extended -55°C +1 25°C 
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RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR 
RADIATION ENVIRONMENTS 


INTRODUCTION 

The need for high-performance CMOS integrated circuits 
in military and space systems is more critical today than ever 
before. The low power dissipation that is achieved using 
CMOS technology, along with the high complexity and density 
levels, makes CMOS the nearly ideal component for all types 
of applications. 

Systems designed for military or space applications are 
intended for environments where high levels of radiation may 
be encountered. The implication of a device failure within a 
military or space system clearly is critical. IDT has made a 
significant contribution toward providing reliable radiation- 
tolerant systems by offering integrated circuits with enhanced 
radiation tolerance. Radiation environments, IDT process 
enhancements and device tolerance levels achieved are 
described below. 

THE RADIATION ENVIRONMENT 

There are four different types of radiation environments 
that are of concern to builders of military and space systems. 
These environments and their effects on the device operation, 
summarized in Figure 1 , are as follows: 

Total Dose Accumulation refers to the total amount of 
accumulated gamma rays experienced by the devices in the 
system, and is measured in RADS (SI) for radiation units 
experienced at the silicon level. The physical effect of gamma 
rays on semiconductor devices is to cause threshold shifts (Vt 
shifts) of both the active transistors as well as the parasitic field 
transistors. Threshold voltages decrease as total dose is 
accumulated; at some point, the device will begin to exhibit 
parametric failures as the input/output and supply currents 
increase. At higher radiation accumulation levels, functional 
failures occur. In memory circuits, however, functional failures 
due to memory cell failure often occur first. 

Burst Radiation or Dose Rate refers to the amount of 
radiation, usually photons or electrons, experienced by the 
devices in the system due to a pulse event, and is measured 
in RADS (Si) per second. The effect of a high dose rate or 
burst of radiation on CMOS integrated circuits is to cause 
temporary upset of logic states and/or CMOS latch-up. Latch- 
up can cause permanent damage to the device. 

Single Event Upset (SEU) is a transient logic state change 
caused by high-energy ions, such as energetic cosmic rays, 
striking the integrated circuits. As the ion passes through the 
siiicon, charge is either created through ionization or direct 
nuclear collision. If collected by a circuit node, this excess 
charge can cause a change in logic state of the circuit. 
Dynamic nodes that are not actively held at a particular logic 
state (dynamic RAM cellsforexample)arethemostsusceptible. 
These upsets are transient, but can cause system failures 
known as "soft errors." 

Neutron Irradiation will cause structural damage to the 
silicon lattice which may lead to device leakage and, ultimately, 
functional failure. 


DEVICE ENHANCEMENTS 

Of the four radiation environments above, IDT has taken 
considerable data on the first two, Total Dose Accumulation 
and Dose Rate. IDThasdevelopedaprocessthatsignificantly 


Radiation 

Category 

Primary 

Partlcie 

Source 

Effect 

Total Dose 

Gamma 

Space or 

Nuclear 

Event 

Permanent 

Dose Rate 
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Nuclear 

Event 

Temporary 

Upset of Logic 

State or 

Latch-up 
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Cosmic 

Rays 

Space 

Temporary 

Upset of 

Logic State 

Neutron 

Neutrons 

Nuclear 

Event 

Device Leakage 
Due to Silicon 
Lattice Damage 
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Figure 1. 


improves the radiation tolerance of its devices within these 
environments. Prevention of SEU failures is usually 
accomplished by system-level considerations, such as Error 
Detection and Correction (EDO) circuitry, since the occurrence 
of SEUs is not particularly dependent on process technology. 
Through IDT’s customer contracts, SEU has been gathered 
on some devices. Little is yet known about the effects of 
neutron-induced damage. For more information on SEU 
testing, contact IDT’s Radiation Hardened Product Group. 

Enhancements to IDT's standard process are used to 
create radiation enhanced and tolerant processes. Field and 
gate oxides are "hardened" to make the device less susceptible 
to radiation damage by modifying the process architecture to 
allow lower temperature processing. Device implants and Vts 
adjustments allow more Vt margin. In addition to process 
changes, IDT’s radiation enhanced process utilizes epitaxial 
substrate material. The use of epi substrate material provides 
a lower substrate resistance environment to create latch-up 
free CMOS structures. 

RADIATION HARDNESS CATEGORIES 

Radiation Enhanced (RE) or Radiation Tolerant (’RT) 
versions of IDT products follow IDT’s military product data 
sheets whenever possible (consult factory). IDT’sTotal Dose 
Test plan exposes a sample of die on a wafer to a particular 
Total Dose level via ARACOR X-Ray radiation. This Total 
Dose T est plan qualifies each ' RE or ‘RT wafer to a T otal Dose 
level. Onlywaferswith sampled diethatpassTotal Dose level 
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tests are assembled and used for orders (consult factory for 
more details on Total Dose sample testing). With regard to 
Total Dose testing, clarifications/exceptions to MIL-STD-883, 
Methods 5005 and 1019 are required. Consult factory for 
more details. 

The 'RE and 'RT process enhancements enable IDT to 
offer integrated circuits with varying grades of radiation 
tolerance or radiation "hardness". 

• Radiation Enhanced process uses Epi wafers and is able 
to provide devices that can be Total Dose qualified to 1 0K 
RADs (Si) or greater by IDT’s ARACOR X-Ray Total Dose 
sample die test plan (T otal Dose levels require negotiation, 
consult factory for more details). 

• Radiation Tolerant product uses standard wafer/process 
material that is qualified to 10K RADs (Si) Total Dose by 
IDT’s ARACOR X-Ray Total Dose sample die test plan. 
Integrated Device Technology can provide Radiation 

Tolerant/Enhanced versions of all product types (some speed 
grades may not be available as 'RE). 


Please contact your IDT sales representative or factory 
marketing to determine availability and price of any IDT 
product processed in accordance with one of these levels of 
radiation hardness. 

CONCLUSION 

There has been widespread interest within the military and 
space community in IDT's CMOS product line for its radiation 
hardness levels, as well as its high-performance and low 
power dissipation. To serve this growing need for CMOS 
circuits that must operate in a radiation environment, IDT has 
created a separate group within the company to concentrate 
on supplying products for these applications.Continuing 
research and development of process and products, including 
the use of in-house radiation testing capability, will allow 
Integrated Device T echnology to offer continuously increasing 
levels of radiation-tolerant solutions. 






SECTION PAGE 


MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued) 4.3 

PKG. DESCRIPTION 

J1 8-1 1 8-Pin Plastic Leaded Chip Carrier (rectangular) 25 

J20-1 20-Pin Plastic Leaded Chip Carrier (square) 24 

J28-1 28-Pin Plastic Leaded Chip Carrier (square) 24 

J32-1 32-Pin Plastic Leaded Chip Carrier (rectangular) 25 

J44-1 44-Pin Plastic Leaded Chip Carrier (square) 24 

J52-1 52-Pin Plastic Leaded Chip Carrier (square) 24 

J68-1 68-Pin Plastic Leaded Chip Carrier (square) 24 

J84-1 84-Pin Plastic Leaded Chip Carrier (square) 24 

L20-1 20-Pin Leadless Chip Carrier (rectangular) : 12 

L20-2 20-Pin Leadless Chip Carrier (square) 1 0 

L22-1 22-Pin Leadless Chip Carrier (rectangular) 12 

L24-1 24-Pin Leadless Chip Carrier (rectangular) 12 

L28-1 28-Pin Leadless Chip Carrier (square) 10 

L28-2 28-Pin Leadless Chip Carrier (rectangular) 1 2 

L32-1 32-Pin Leadless Chip Carrier (rectangular) 12 

L44-1 44-Pin Leadless Chip Carrier (square) 10 

L48-1 48-Pin Leadless Chip Carrier (square) 1 0 

L52-1 52-Pin Leadless Chip Carrier (square) 1 1 

L52-2 52-Pin Leadless Chip Carrier (square) 1 1 

L68-1 68-Pin Leadless Chip Carrier (square) 1 1 

L68-2 68-Pin Leadless Chip Carrier (square) 1 1 

El 6-1 16-Lead CERPACK 9 

E20-1 20-Lead CERPACK 9 

E24-1 24-Lead CERPACK 9 

E28-1 28-Lead CERPACK 9 

E28-2 28-Lead CERPACK 9 

F20-1 20-Lead FI atpack ; 5 

F20-2 20-Lead Flatpack (.295 body) 5 

F24-1 24-Lead Flatpack 5 

F28-1 28-Lead Flatpack 5 

F28-2 28-Lead Flatpack 5 

F48-1 48-Lead Quad Flatpack 6 

F64-1 64-Lead Quad Flatpack 6 

F68-1 68-Lead Quad Flatpack 7 

F84-2 84-Lead Quad Flatpack (cavity up) 8 

PQ80-2 80-Lead Plastic Quad Flatpack (lEAJ) 23 

PQ1 00-1 1 00-Lead Plastic Quad Flatpack (JEDEC) 22 

PQ100-2 100-Lead Plastic Quad Flatpack (EIAJ) 23 

PQ1 32-1 1 32-Lead Plastic Quad Flatpack (JEDEC) 22 



MODULE PACKAGE DIAGRAM OUTLINES 

Module package diagrams are located at the back of each Subsystems data sheet. 
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DUAL IN-LINE PACKAGES 



k-lk- 


i 


bl 
S1 - 


SEATING PLANE- 


T 




d_£ 


r 


Li 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. THE MINIMUM LIMIT FOR DIMENSION bl MAY BE .023 FOR CORNER LEADS. 


16-28 LEAD CERDIP (300 MIL) 


DWG # 

D16-1 

D18-1 

D20-1 

D22-1 

D24-1 

D28-3 

# OF LDS (N) 

16 

18 

20 

22 

24 

28 

SYMBOL 

MIN 

1 MAX 1 

MIN 

1 MAX 1 

MIN 

1 MAX 1 

MIN 

1 MAX 1 

MIN 

1 MAX 1 

MIN 

MAX 

A 

.140 

awfti 

.140 


.140 


.140 


.140 

IQQI 

.140 

.200 

b 

.015 

.021 

.015 

.021 

.015 

.021 

.015 

.021 

.015 

.021 

.015 

.021 

bl 

.045 

.060 

.045 

.060 

.045 

.060 

.045 

.060 

.045 

.065 

.045 

.065 

C 

.009 

.012 

.009 

.012 

.009 

.012 

.009 

.012 

.009 

.014 

.009 

.014 

D 

.750 

.830 


.930 

.935 

IBSI^ 

T.050 

hitM 

1.240 

o 

QO 

CM 

1.440 

1.485 

E 

.285 

.310 

.285 

.310 

.285 

.310 

.285 

.310 

.285 

.310 

.285 

.310 

El 

.290 

.320 

.290 

.320 

.290 

.320 

.300 

.320 

.300 

.320 

.300 

.320 

e 

1 .100 BSC 1 

1 .100 BSC 1 

1 .100 BSC 1 

|. .100 BSC 1 

1 .100 BSC 1 

1 .100 BSC 1 

L 

.125 

.175 

.125 

.175 

.125 i 

.175 

.125 

.175 

.125 

.175 

.125 

.175 

LI 

.150 

- 

.150 

- 

.150 

- 

.150 

- 

.150 

■ - 

.150 

- 

Q 

.015 

.055 

.015 

.055 

.015 

.060 

.015 

.060 

.015 

.060 

.015 

.060 

S 

.020 

.080 

.020 

.080 

.020 

.080 

.020 

.080 

.030 

.080 

.030 

.080 

SI 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

.005 

- 

a 

0- 

15' 

O' 

15' 

Oil 

15' 

0' 

15' 

0' 

15' 

0' 

15' 





















































































































































































PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 


24-40 LEAD CERDIP (400 Sc 600 MIL) 


DWG # 




SYMBOL 



D24-3 


24 


D24-2 


24 


MIN 

MAX 

MIN 

MAX 

.130 

.175 

.090 

.190 

.015 

.021 

.014 

.023 

.045 

.065 

.045 

.060 

.009 

.014 

.008 

.012 

1.180 

1.250 

1.230 

1.290 

.350 

.410 

.500 

.610 

.380 

.420 

.590 

.620 

.100 

BSC 

.100 

BSC 

.125 

.175 

.125 

.200 

.150 

- 

.150 

- 

.015 

.060 

.015 

.060 

.030 

.070 

.030 

.080 

.005 

- 

.005 

- 


D28-1 


28 


MIN MAX 


.090 .200 


.014 .023 


.045 .065 


.008 .014 


0* 15* 


0* 15* 


.510 .600 


.590 .620 


.100 BSC 


.125 .200 


.150 


.020 .060 


.030 .080 


.005 


0* 15' 


D40-1 

40 

MIN 

MAX 

.160 

.220 

.014 

.023 

.045 

.065 

.008 

.014 

2.020 

2.070 

.510 

.600 

.590 

.620 

.100 

BSC 

.125 1 

.200 


.150 


.020 .060 


.030 .080 


.005 


0 * 15 * 



32 LEAD CERDIP (WIDE BODY) 


















































































































































































PACKAGE DIAGRAM OUTLINES 


DUAL IN-LINE PACKAGES (Continued) 


20-32 LEAD SIDE BRAZE (300 MIL) 



SEATING PLANE 


El 


NOTES: 

1. ALL DIMENSIONS ARE IN INOHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 


1 DWG # 

C20-1 

C22-1 

C24-1 

C28-1 

C32-3 

iPMtJalltMflil 

20 

22 

24 

28 

32 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.090 

.200 

.100 

.200 

.090 

.200 

.090 

.200 

.090 

.200 

b 

.014 

.023 

.014 

.023 

.015 

.023 

.014 

.023 

.014 

.023 

b1 

.045 

.060 

.045 

.060 

.045 

.060 

.045 

.060 

.045 

.060 

c 

.008 

.015 

.008 

.015 

.008 

.015 

.008 

.015 

.008 

.014 

D 

.970 

1.060 

1.040 

1.120 

1.180 

1.230 

1.380 

1.420 

1.580 

1.640 

E 

.260 

.310 

.260 

.310 

.220 

.310 

.220 

.310 

.280 

.310 

El 

.290 

.320 

.290 

.320 

.290 

.320 

.290 

.320 

.290 

.320 

e 

.100 BSC 

.100 BSC 

.100 BSC 

.100 BSC 

.100 BSC i 

L 

.125 

.200 

.125 

.200 

.125 

.200 

.125 

.200 

.100 

.175 

LI 

.150 

- 

.150 

— 

.150 

— 

.150 

— ' 

.150 

— 

Q 

.015 

.060 

.015 

.060 

.015 

.060 

.015 

.060 

.030 

.060 

S 

.030 

.065 

.030 

.065 

.030 

.065 

.030 

.065 

.030 

.065 

SI 

.005 

— 

.005 

— 

.005 

— 

.005 

— 

.005 

— 

S2 


- 

■SRISI 

- 

.005 

- 

.005 

- 

mmm 

- 


4.3 


3 






























































































































































DUAL IN-LINE PACKAGES (Continued) 


24-68 LEAD SIDE BRAZE (600 MIL) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 


DWG # C24-2 C28-3 C32-1 C40-1 C48-2 C68-1 

OF LDS (N)' 24 28 32 40 48 68 


SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.090 

.190 

.085 

.190 

.100 

.190 

.085 

.190 

.100 

.190 

.085 1 

.190 

b... . 

.015 

.023 

.015 

i .022 

■wiiMttiiiiaM 

.015 

.023 

.015 

.023 


.023 

b1 

.045 

.060 

.045 

r .060 


.060 

.045 

.060 

.045 

.060 

c 

.008 

.012 

.008 


.008 

.014 

.008 


.008 

.012 

.008 

.012 

D 

1.180 

1.220 

1.380 

1.430 

iiglshlientfcfil lakiittiiifeiiMq 1 

E 

.575 

.610 

.580 

.610 

.580 

.610 

.58^ 

.610 

.550 

.610 

.580 

.610 

El 

.595 

.620 

.595 

.620 

.590 

.620 

.595 

.620 

.595 

.620 

.590 

.620 


_e .100 BSC .100 BSC .100 BSC .100 BSC .100 BSC .070 BSC 

JL .125 .175 .125 I .175 .100 .175 ~125 | .175 .125 .175 .125 i .17-5 

_L1 .150 - .150 - .150 - .150 | - .150 - .150 ; - 

_Q .020 .060 .020 .060 .020 .060 .020 i .060 .020 .060 ,020 I .070 

S ~030 .065 ' .030 .065 .030 .065 .030 ' .065 .030 .065~ .030 I .065 

51 .005 - .005 - .005 I - .005 I - .005 ! - .005 : - 

52 .005 - .005 - .005 I - ~Ib05 I - ' .005 i - .005 I - 


.3 



















































































































































PACKAGE DIAGRAM OUTLINES 


FLATPACKS 


20-28 LEAD FLATPACK 



~l " ' ' ’ ” 

A 


_j:E3 

t 

E 

1 


~rT 

E2 

_lj:“ 


L 


Ir^C 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



F20-1 

F20-2 

F24-1 

F28-1 

F28-2 

# OF LDS (N) 

20 

KHMW8l!M8WliM 

24 

28 

28 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MiN 

MAX 

MIN I MAX 

MIN 

MAX 

A 

.045 

.092 

.045 

.092 

.045 

.090 

.045 

.090 

.045 

.115 

b 

.015 

.019 

.015 

.019 



.015 

.019 

.015 

.019 

C 

.004 

.007 

.004 

.007 

.004 

.007 

.004 

.007 

.004 

.007 

D 

- 

.540 

- 

.540 

- 

.640 

.710 

.740 

.710 ■ 

.740 

E 

.340 

.360 

.245 

.303 

.360 

.420 



.480 

.520 

E2 

.130 

- 

.130 

- 

.180 

- 

.180 

- 

.180 

- 

E3 

.030 

- 

.030 

- 

.030 

- 

.040 

- 

.040 

- 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 1 

K 

.006 

.015 

.008 

.015 

- 

- 

- 

- 

- 

- 

L 

.250 

.370 

.250 

.370 

.250 

.370 

.250 

.370 

.250 

.370 

Q 

.010 

.040 

.010 

.040 

.010 

.040 

.010 

.045 

.026 

.045 

S 

- 

.045 

- 

.045 

- 

.045 

- 

.045 

- 

.045 

SI 

.000 

- 

.005 

- 

.005 

- 

.005 

- 

.005 

- 


4.3 


5 
























































































































FLATPACKS (Continued) 





























































FLATPACKS (Continued) 












































PACKAGE DIAGRAM OUTLINES 



FLATPACKS (Continued) 


84 LEAD QUAD FLATPACK (CAVITY UP) 







































PACKAGE DIAGRAM OUTLINES 


CERPACKS 


16-28 LEAD CERPACK 



NOTES; 

1. ALL DIMENSION ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 


DWG # 

E16-1 

E20-1 

E24-1 

E28-1 

E28-2 

# OF LDS CN^ 

16 

20 

24 

28 

28 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.055 

.085 

.045 

.092 

.045 

.090 

.045 

.115 

.045 

.090 

b 

.015 

.019 

.015 

.019 

.015 

.019 

.015 

.019 

.015 

.019 

C 

.0045 

.006 

.0045 

.006 

.0045 

.006 

.0045 

.006 

.0045 

.006 

D 

.370 

.430 

- 

.540 

- 

.640 


.740 

- 

.740 

E . , 

.245 

.285 

.245 

.300 

.300 

.420 

.460 

.520 

.340 

.380 

El 

- 

.305 

- 

.305 

- 

.440 


.550 

- 

.400 

e 

.050 BSC 

.050 BSC • 

.050 BSC 

.050 BSC 

.050 BSC 1 

K 

.008 

.015 

.008 

.015 

.008 

.015 

.008 

.015 

.008 

.015 

L 

.250 

.370 

.250 

.370 

.250 

.370 

.250 

.370' 

*.250 

.370 

Q 

.026 

.040 

.026 

.040 

.026 

.040 

.026 

.045 

.026 

.045 

S 

- 

.045 

- 

.045 



.045 

- 

.045 

- 

.045 

SI 

.005 

- 

.005 

- 

.005 

- 

.000 

- 

.005 

- 


4.3 


9 







































































































































PACKAGE DIAGRAM OUTLINES 


LEADLESS CHIP CARRIERS 



NOTES; 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



20-48 LEAD LCC (SQUARE) 


DWG ^ 

L20-2 

L28-1 

L44-1 

L48-1 

# OF LDS (N) 

20 

28 

44 

48 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.064 

.100 

.064 

.100 

.064 

.120 

.055 

.120 

A1 

.054 

.066 

.050 

.088 

.054 

.088 

.045 

.090 

B1 

.022 

.028 

.022 

.028 

.022 

.028 

.017 

.023 

B2 

.072 REF 

.072 REF 

.072 REF 

.072 REF 1 

B3 

.006 

.022 

.006 

.022 

.006 

.022 

.006 

.022 

D/E 

.342 

.358 

.442 

.460 

.640 

.660 

.554 

.572 

D1/E1 

.200 BSC 

.300 BSC 

.500 BSC 

.440 BSC 

D2/E2 

.100 BSC 

.150 BSC 

.250 BSC 

.220 BSC 

D3/E3 

I .358 

1 .460 

- 1 .560 

.500 1 .535 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.040 BSC 

el 

.015 I - 

.015 1 - 

.015 ! - 

.015 1 - 

h 

.040 REF 

.040 REF 

.040 REF 

.012 RADIUS 

J 

.020 REF 

.020 REF 

.020 REF 

.020 REF 

L 

.045 

.055 

.045 

.055 

.045 

.055 

.033 

.047 

LI 

.045 

.055 

.045 

.055 

.045 

.055 

.033 

.047 

L2 

.077 

.093 

.077 

.093 

.077 

.093 

.077 

.093 

L3 

.003 

.015 

.003 

.015 

.003 

.015 

.003 

.015 

ND/NE 

5 

7 

11 

12 1 


4.3 


10 








52-68 LEAD LCC (SQUARE) 


DWG # 

L52-1 

L52-2 

L68-2 

L68-1 

# OF LDS (N) 

52 

52 

68 

68 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.061 

.087 

.082 

.120 

.082 

.120 

.065 

.120 

A1 

.051 

.077 

.072 

.088 

.072 

.088 

.055 

.075 

B1 

.022 

.028 

.022 

.028 

.022 

.028 

.008 

.014 

B2 

.072 REF 

.072 REF 

.072 REF 

.072 REF 1 

B3 

.006 

.022 

.006 

.022 

.006 

.022 

.006 

.022 

D/E 

.739 

.761 

.739 

.761 

.938 

.962 

.554 

.566 

D1/E1 

.600 BSC 

.600 BSC 

.800 BSC 

.400 BSC 


.300 BSC 

.300 BSC 

.400 BSC 

.200 BSC 

D3/E3 

- 1 .661 

- 1 .661 

^ 1 .862 

- 1 .535 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.025 BSC 

el 

.015 1 - 

.015 1 - 

.015 1 - 

.015 1 - 

h 

.040 REF 

.040 REF 

.040 REF 

.040 REF 

J 

.020 REF 

.020 REF 

.020 REF 

.020 REF 

L 

.045 

.055 

.045 

.055 

.045 

.055 

.045 

.055 

LI 

.045 

.055 

.045 

.055 

.045 

.055 

.045 

.055 

L2 

.077 

.093 

.075 

.093 

.075 

.095 

.077 

.093 

L3 

.003 

.015 

.003 

.015 

.003 

.015 

.003 

.015 


13 


13 


17 


17 
















































































































































PACKAGE DIAGRAM OUTLINES 


LEADLESS CHIP CARRIERS (Continued) 




DWG # 

L20-1 

L22-1 

L24-1 

L28-2 

L32-1 

# OF LDS (N) 

20 

22 

24 

28 

32 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.060 

.075 

.064 

.100 

.064 

.120 

.060 

.120 

.060 

.120 

A1 

.050 

.065 

.054 

.063 

.054 

.066 

.050 

.088 

.050 

.088 

B1 

.022 

.028 

.022 

.028 

.022 

.028 

.022 

.028 

.022 

.028 

B2 

.072 REF 

.072 REF 

.072 REF 

.072 REF 

.072 REF 1 

B3 

.006 

.022 

.006 

.022 

.006 

.022 

.006 

.022 

.006 

.022 

D 

.284 

.296 

.284 

.296 

.292 

.308 

.342 

.358 

.442 

.458 

D1 

.150 BSC 

.150 BSC 

.200 BSC 

.200 BSC 

.300 BSC 

D2 

.075 BSC 

.075 BSC 

.100 BSC 

.100 BSC 

.150 BSC 

D3 

- 

.280 

- 

.280 

- 

.308 

- 

.358 

- 

.458 

E 

.420 

.435 

.480 

.496 

.392 

.408 

.540 

.560 

.540 

.560 

El 

.250 BSC 

.300 BSC 

.300 BSC 

.400 BSC 

.400 BSC 

E2 

.125 BSC 

.150 BSC 

.150 BSC 

.200 BSC 

.200 BSC 

E3 

1 .410 

- 1 .480 

- 1 .408 

- 1 .558 

- 1 .558 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

el 

.015 1 - 

.015 1 = 

.015 j - 

.015 1 - 

.015 1 - 

h 

.040 REF 

.012 RADIUS 

.025 REF 

.040 REF 

.040 REF 

J 

.020 REF 

.012 RADIUS 

.015 REF 

.020 REF 

.020 REF 

L 

.045 

.055 

.039 

.051 

.040 

.050 

.045 

.055 

.045 

.055 

LI 

.045 

.055 

.039 

.051 

.040 

.050 

.045 

.055 

.045 

.055 

L2 

.080 

.095 

.083 

.097 

.077 

.093 

.077 

.093 

.077 

.093 

L3 

.003 

.015 

.003 

.015 

.003 

.015 

.003 

.015 

.003 

.015 

ND 

4 

4 

5 

5 

7 

NE 

6 

7 

7 

9 

9 


4.3 
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PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAYS 

68 PIN PGA (CAVITY UP) 



DWG # 

G68-1 

# OF PINS (N) 

68 

SYMBOL 

MIN 

MAX 

A 

.070 

.145 

0B 

.016 

.020 

0B1 

- 

.080 

0B2 

.040 

.060 

D/E 

1.140 

1.180 

D1/E1 

1.000 BSC 

e 

.100 BSC 

L 

.120 1 ,140 

M 

11 

Q 

.040 1 .060 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL ”M” REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL ”N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT'S OPTION. 
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PACKAGE DIAGRAM OUTLINES 


PIN GRID ARRAYS (Continued) 


84 PIN PGA (CAVITY UP - 11 X 11 GRID) 
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DWG # 

G84-3 

# OF PINS (N) 

84 

SYMBOL 

MIN 

MAX 

A 

.070 

.145 

'0B 

.016 

.020 

0B1 

- 

.080 

0B2 

.040 , 

.060 

D/E 

1.080 

1.120 

D1/E1 

. 1.000 BSC 

e 

.100 BSC 

L 

.120 1 .140 

M 

11 

Q 

.040 1 .060 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL ”N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT’S OPTION. 
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PACKAGE DIAGRAM OULTINES 


PIN GRID ARRAYS (Continued) 


108 PIN PGA (CAVITY UP) 
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BOTTOM VIEW TOP VIEW 
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PIN 1 ID^^ 

^ U 1 

D ► 


SEATING PLANE 



DWG # 

G108-1 

# OF PINS (N) 

108 

SYMBOL 

MIN 

MAX 

A 

.070 

.145 

0B 

.016 

.020 

0B1 

- 

.080 

0B2 

.040 

.060 

D/E 

1.188 

1.212 

D1/E1 

1.100 BSC 

e 

.100 BSC 

L 

.120 1 .140 

M 

12 

Q 

.040 .060 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M” REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL ”N” REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT’S OPTION. 
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16-32 LEAD PLASTIC DIP (300 MIL) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. D & El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 


DWG # P22-1 P28-2 P32-2 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC DUAL IN-LINE PACKAGES (Continued) 


18-24 LEAD PLASTIC DIP (300 MIL - FULL LEAD) 



NOTES; 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. D &: El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 


DWG # 

P18-1 

P20-1 

P24-1 

# OF LDS (N) 

18 

20 

24 

SYMBOLS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 


.165 

.145 

.165 

.146 

.165 

A1 

.015 

.035 

.015 

.035 

.015 

.035 

b 

.015 

.020 

.015 

.020 

.015 

.020 

b1 

.050 

.070 

.050 

.070 

.050 

.065 

C 

.008 

.012 

.008 

.012 

.008 

.012 

D 

.885 . 

.910 

1.022 

1.040 

1.240 

1.255 

E 

.300 

.325 

.300 

.325 

.300 

.320 

El 

.247 

.260 

.240 

.280 

.250 

.275 

e 

.090 

.110 

.090 

.110 

.090 

.110 

eA 

.310 

.370 

.310 

.370 

.310. 

.370 

L 

.120 

.150 

.120 

.150 

.120 

.150 

OL 

OV 

15' 

O' 

15' 

0' 

15' 

s 

.040 

.060 

.025 

.070 

.055 

.075 

01 

.050 


.055 

.075 

■055 

.070 
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PLASTIC DUAL IN-LINE PACKAGES (Continued) 


24-48 LEAD PLASTIC DIP (600 MIL) 



El E 



—I T t 

U|.i_ 






SEATING PLANE 


NOTES; 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. D & El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 


# OF LEADS (N 


P32-1 


32 


SYMBOLS 

MIN 1 

MAX 

MIN 

1 MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 1 

J. 

■IMf IBISM 

irswiBw 

■usm 


miivm 

mxigm 


A1 


.035 

.015 

1 .035 

.015 

litwf twisM 

.035 

.015 

.035 

b 

• 015 1 

.020 

.015 


.016 



HfeMi 

.015 

.020 

b1 

M»H«I 

.065 

.050 

1 .065 

.045 


.050 

.065 

.050 

.065 


.012 


2.070 2.420 2.450 



.120 

.150 

0* 

15- 
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PACKAGE DIAGRAM OUTLINES 


SMALL OUTLINE IC 


I 



N 


PIN 1— j y y y y y y y t 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. D &: E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS 
AND TO BE MEASURED FROM THE BOTTOM OF PKG. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 
ONE ANOTHER WITHIN .004" AT THE SEATING PLANE. 


- 

. D ^ 

■ I 



iJt 

V 

Ih-B A 


SEATING PLANE 



16-24 LEAD SMALL OUTLINE (GULL WING - JEDEC) 


DWG # 

S016-1 

SOI 8-1 

S020-2 

S024-2 

# OF LDS (N) 


18 (.300) 

20 (.300”) 

24 (.300”) 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.095 

.1043 

.095 

.1043 

.095 

.1043 

.095 

.1043 

A1 

.005 

.0118 

.005 

.0118 

.005 

.0118 

.005 

.0118 

B 

.014 

.020 

.014 

.020 

.014 

.020 

.014, 

.020 

C 

.0091 

.0125 

.0091 

.0125 

.0091 

0125 

.0091 

.0125 

D 

.403 

.413 

.447 

.462 

.497 

.511 

.600 

.614 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

E 

.292 

.2992 

.292 

.2992 

.292 

.2992 

.292 

.2992 

h 

.010 

,.020 

.010 

.020 

.010 

.020 

.010 

.020 

H 

.400 

.419 

.400 

.419 

.400 

.419 

.400 

.419 

L 

.018 

.045 

.018 

.045 

.018 

.045 

.018 

.045 

a 

O' 

8' 

0' 

8* 

O' 

8' 

0' 

8' 

S 

.023 

.035 

.023 

.035 

.023 

.035 

.023 

.035 


4.3 


19 



























































































































PACKAGE DIAGRAM OUTLINES 


SMALL OUTLINE IC (Continued) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS 
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 
ONE ANOTHER WITHIN .004” AT THE SEATING PLANE. 


-i D * 


\ 

E ► 

y 



UP 

tCD 


SEATING PLANE 





28 LEAD SMALL OUTLING (GULL WING - JEDEC) 


DWG # 

S028-2 

S028-3 

# OF LDS (N) 

28 (.300”) 

28 (.330”) 

SYMBOL 

MIN 

MAX 

MIN 

MAX 

A 

.095 

.1043 

.110 

.120 

A1 

.005 

.0118 

.005 

.014 

B 

.014 

.020 

.014 

.019 

C 

.0091 

.0125 

.006 

.010 

D 

.700 

.712 

.718 

.12Q 

e 

.050 BSC 

.050 BSC 1 

E 

.292 

.2992 

.340 

.350 

h 

.010 

.020 

.012 

.020 

H 

.400 

.419 

.462 

.478 

L 

.018 

.045 

.028 

.045 

a 

O' 

8* 

O' 

8' 

S 

.023 

.035 

.023 

.035 
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PACKAGE DIAGRAM OUTLINES 


SMALL OUTLINE IC (Continued) 


I 1^ g 

ilinnnnnnnnn 


i 

N 

^ 

E 

1 E 

'im u u Jj Jj u u'u u. 

! 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. 

UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. D1 &c El DO NOT INCLUDE MOLD FLASH 
OR PROTRUSION AND TO BE MEASURED 
FROM THE BOTTOM OF THE PKG. 

4. FORMED LEADS SHALL BE PLANAR WITH 
RESPECT TO ONE ANOTHER WITHIN .004' 
AT THE SEATING PLANE 


— 

D1 

(OPTIONAL) 

^ h X 45' 

1 

I 




J ^ 

mt\ 

mAflAAfli 

.025 MIN 

J1ai f ([ 

— J — T L SEATING PLANE ^ 

— I I 


/p) 


I I 

[-• E2 ^ 


20-32 LEAD SMALL OUTLINE (J-BEND, 300 MIL) 


DWG # 

S020-1 

S024-4 

S024-8 

S028-5 

S032-2 

# OF LDS (N) 

20 

24 

24 

28 

32 

SYMBOLS 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

MIN 

MAX 

A 

.120 

.140 

.130 

.148 

.120 

.140 

.120 

.140 

.130 

.148 

A1 

.078 

.095 

.082 

.095 

.078 

.091 

.078 

.095 

.082 

.095 

B 

- 

- 

.026 

.032 

- 

- 

- 

- 

.026 

.032 

B1 

.014 

.020 

.015 

.020 

.014 

.019 

.014 

.020 

.016 

.020 

C 

.008 

.013 

.007 

.011 

.0091 

.0125 

.008 

.013 

.008 

.013 

D1 

.500 

.512 

.620 

.630 

.602 

.612 

.700 

.712 

.820 

.830 

E 

.335 

.347 

.335 

.345 

.335 

.347 

.335 

.347 

.330 

.340 

El 

.292 

.300 

.295 

.305 

.292 

.299 

.292 

.300 

.295 

.305 

E2 

.262 

.272 

.260 

.280 

.262 

.272 

.262 

.272 

.260 

.275 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

h 

.010 

.020 

.010 

.020 

.010 

.016 

.012 

.020 

.012 

.020 

S 

.023 

.035 

.032 

.043 

.032 

.043 

.023 

.035 

.032 

.043 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC QUAD FLATPACKS 

100-132 LEAD PLASTIC QUAD FLATPACK (JEDEC) 



ivniN 

(OPTIONAL) 


DWG * 

PQ100-1 

PQ132-1 

# OF LDS (N) 

100 

132 

SYMBOLS 

MIN 

MAX 

MIN 

MAX 

A 

.160 

.180 

.160 

.180 

A1 

.020 

.040 

.020 

.040 

B ’ 

.008 

.016 

.008 

.016 

b1 

.008 

.012 

.008 

.012 

C 

.0055 

.008 

.0055 

.008 

D 

.875 

.885 

1.075 

1.085 

Dl 

.747 

.753 

.947 

.953 

D2 

.897 

.903 

1.097 

1.103 

D3 

.600 REF 

.800 REF 

e 

.025 BSC 

.025 BSC 

E 

.875 

.885 

1.075 

1.085 

El 

.747 

.753 

.947 

.953 

E2 

.897 

.903 

1.097 

1.103 

E3 

.600 REF 

.800 REF 1 

L 

.020 

.030 

.020 

.030 

a 

0* 

8’ 

O' 

8* 

ND/NE 

25/25 

33/33 1 


NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS 
OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. PIN 1 IDENTIFIER CAN BE POSITIONED AT 
EITHER ONE OF THESE TWO LOCATIONS. 

4. DIMENSIONS Dl, D2, El, AND E2 DO NOT 
INCLUDE MOLD PROTRUSIONS. ALLOWABLE 
MOLD PROTRUSIONS ARE AS FOLLOWS: 

Dl & El = .010 MAX. 

D2 & E2 = .007 MAX. 

5. ND &c NE REPRESENT NUMBERS OF LEADS 
W D E DIRECTIONS RESPECTIVELY. 


SEATING PLANE 






PACKAGE DIAGRAM OUTLINES 


PLASTIC QUAD FLATPACKS (Continued) 

80 & 100 LEAD RECTANGULAR PLASTIC QUAD FLATPACK (EIAJ) 



NOTES: 

1. ALL DIMENSIONS ARE IN METRIC, UNLESS 
OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. D1 & El DO NOT INCLUDE MOLD PROTRUSION. 
ALLOWABLE PROTRUSION IS .254 PER SIDE. 

4. ND & NE REPRESENT NUMBERS OF LEADS IN 
D & E DIRECTIONS RESPECTIVELY. 


DWG # 

PQ80-2 

PQ100-2 

# OF LDS (N) 

80 

100 

SYMBOLS 

MIN 

MAX 

MIN 

MAX 

A 

2.80 

3.40 

2.80 

3.40 

A1 

.25 

— 

.25 

— 

A2 

2.54 

3.05 

2.54 

3.05 

C 

.13 

.20 

.13 

.20 

D 

23.65 

24.15 

23.65 

24.15 

D1 

19.90 

20.10 

19.90 

20,10 

D3 

18.40 REF 

18.85 REF 1 

E 

17.65 

18.15 

17.65 

18.15 

El 

13.90 

14.10 

13.90 

14.10 

E3 

12.0C 

REF 

12.35 REF 

L 

.65 

.95 

.65 1 .95 

■EI3!S!19i 

16/24 

20/30 

p 

.80 BSC 

.65 BSC 

w 

.30 1 .45 

.25 1 .40 

ZD 

.80 

.575 

ZE 

1.00 

.825 
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PACKAGE DIAGRAM OUTLINES 


PLASTIC LEADED CHIP CARRIERS 


20-84 LEAD PLCC (SQUARE) 


45* X .045 


NOTES: 



1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS 

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE 
ANOTHER WITHIN .004” AT THE SEATING PLANE. 

5. ND & NE REPRESENT NUMBER OF LEADS IN D & E DIRECTIONS 
RESPECTIVELY. 

6. D1 El SHOULD BE MEASURED FROM THE BOTTOM OF THE PKG. 



DWG # 

J20-1 

J28-1 

J44-1 

J52-1 

J68-1 

J84-1 

# OF LDS 

20 

28 

44 

52 

68 

84 

SYMBOL 

wmm 






vma 

■Bigg 

■BICT 

m 

Mmm 


A 




■Kill 

wasi 




wail 

BliiSI 

.165 


A1 


JSM 


KIEl 

BEH 

BDEI 

BEia 

Bllil 

BEH 

Bia 

.095 


B 

BBig 


BHa 

■HKVi 

BHa 

EIS 

BEia 

wwyi 

BHa 

El^ 

.026 


b1 

BIH 


Bllil 

BEH 

BIH 

BiEn 

Bffil 

BEn 


BEH 

.013 


C 

BEBl 

wsrai 

BEBI 


BEPl 

BEBl 

BEig 

BiiBi 

BEBl 


.020 


Cl 

BBEl 

WiBSI 

BBRl 

mnuM 

BPEl 

Btiiei 

B5H 

BEH 

BBRi 




D 


jjj^g 



iBSfa 


wrisBi 


B!aa 


1.185 


D1 

iBag 




laaa 

waaa 

Baa 


Biaa 

ESI 

1.150 

1.156 1 

D2/E2 

IRgPl 

IggQ 

KEBI 

Qgg] 

BEBl 


BEia 



ESS] 

nsEBI 


D3/E3 

.200 REF 

.300 REF 

.500 REF 

.600 REF 

.800 REF 

1.000 REF 1 

E 







1^^ 



EES 

1.185 

1.195 

El 

IBBl 




WiWM 

iBaa 

iBaa 


KsfefJ 

EiS 

1.150 

1.156 

e 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 

.050 BSC 


5 

7 

11 

13 

17 

21 


4.3 
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10-32 LEAD PLCC (RECTANGULAR) 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS . 
OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR 
PROTRUSIONS. 

4. FORMED LEADS SHALL BE PLANAR WITH ■' 
RESPECT TO ONE ANOTHER WITHIN .004” 

AT THE' SEATING PLANE. 

5. ND & NE REPRESENT NUMBERS OF LEADS IN 
D & E DIRECTIONS RESPECTIVELY. 

6. D1 & El SHOULD BE MEASURED FROM THE i 
BOTTOM OF: THE PACKAGE. ■ 
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FIFO PRODUCTS 


.'.Sr'if:? .y,.;:-:' Y -MEMORY PRODUCTS 





FIFO MEMORIES 


Integration of IDT high-speed static RAM technology with 
internal support logic yields high-performance, high-density 
FIFO memories. A FIFO is used as a memory buffer between 
two asynchronous systems with simultaneous read/write 
access. The data rate between the two systems can be 
regulated by monitoring the status flags and throttling the read 
and write accesses. Since these FIFOs are built with an 
internal RAM pointer architecture, there is no fall-through time 
between a write to a memory location and a read from that 
memory location. System performance is significantly im- 
proved over the shift register-based arschitecture of previous 
FIFO designs which are handicapped with long fall-through 
times. 

IDT offersthewidestselection of monolithic FIFOs, ranging 
from shallow 64x4 and 64x5 to the high-density 16Kx9. 
Shallow FIFOs regulate data flow in tightly couped computa- 
tional engines. High-density FIFOs store large blocks in 
networking, telecommunication and data storage systems. 
The IDT7200 FIFO family (256x9 through the 16Kx9 FIFOs) 
are all pin and function compatible, making density upgrades 
simple. All I DT FIFOs can be cascaded to greater word depths 
and expanded to greater word widths with no external support 
logic. 


IDT’s high-speed SyncFIFO™ is ideal for multiprocessor 
systems, workstations and high-end graphics. The innovative 
architecture of the SyncFIFO (internal I/O registers with sepa- 
rate clock and enable inputs), along with wider data bus, 
simplifies design and reduces interface logicc. 

The Parallel-Serial FIFOs incorporate a serial input or a 
serial output shifter for serial-to-parallel or parallel-to-serial 
bus interface. The Parallel-Serial FIFOs also offer six status 
flags for flexible data throttling. 

A variety of packages are available: standard plactic FIP 
and CERDIP, surface mount ceramic LCD, PLCC and SOIC, 
and high-reliability flatpack. Increasing board density is the 
overwhelming goal of IDT's package development efforts, as 
demonstrated by the introduction of the 300 mil ThinDIP. 

FIFO modules, composed of four LCC devices mounted on 
a multi-layer co-fired ceramic substrate, increase densities to 
32Kx18 which are pin-compatible with current monolithic 
versions. 

IDT is committed to offering FIFOs of increasing density, 
speed and enhanced architectural innovations, such as Flex- 
ishift™ and the BiFIFO, for easier system interface. 



TABLE OF CONTENTS 


PAGE 

FIFO PRODUCTS 

IDT7200 256 x 9-Bit Parallel FIFO 5.1 

IDT7201 512 X 9-Bit Parallel FIFO 5.1 

IDT7202 1 024 x 9-Bit Parallel FIFO 5.1 

IDT7203 2048 x 9-Bit Parallel FIFO 5.2 

IDT7204 4096 x 9-Bit Parallel FIFO 5.2 

IDT7205 8192 X 9-Bit Parallel FIFO 5.2 

IDT7206 1 6384 x 9-Bit Parallel FIFO 5.2 

IDT72005 256 X 18-Bit Parallel First-In/First-Out FIFO 5.3 

IDT72015 512 X 18-Bit Parallel First-IrVFirst-Out FIFO 5.3 

IDT72025 1 K X 1 8-Bit Parallel First-In/First-Out FIFO 5.3 

IDT72021 1 K X 9-Bit Parallel Flagged FIFO with OE 5.4 

IDT72031 2K x 9-Bit Parallel Flagged FIFO with OE 5.4 

IDT72041 4K x 9-Bit Parallel Flagged FIFO with OE 5.4 

IDT721 03 2048 x 9-Bit ConfigurableParallel/Serial FIFO 5.5 

IDT72104 4096 x 9-Bit Configurable Parallel/Serial FIFO 5.5 

IDT721 05 256 x 1 6-Bit Parallel-to-Serial FIFO 5.6 

IDT72115 512 X 16-Bit Parallel-to-Serial FIFO 5.6 

IDT721 25 1 024 X 1 6-Bit Parallel-to-Serial FIFO 5.6 

IDT721 31 2048 x 9-Bit Parallel-to-Serial FIFO 5.7 

IDT721 41 4096 x 9-Bit Parallel-to-Serial FIFO 5.7 

IDT721 32 2048 x 9-Bit Parallel/Serial FIFO 5.8 

IDT721 42 4096 x 9-Bit Parallel/Serial FIFO 5.8 

IDT72200 256 x 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.9 

IDT7221 0 51 2 X 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.9 

IDT72220 1 024 x 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.9 

IDT72230 2048 x 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.9 

IDT72240 4096 x 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.9 

IDT72420 64 x 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.9 

IDT72201 256 X 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.10 

IDT7221 1 512 X 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.10 

IDT72221 1 024 x 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.1 0 

IDT72231 2048 x 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.1 0 

IDT72241 4096 x 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.10 

IDT72421 64 X 9-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.10 

IDT7221 5 512x1 8-Bit Parallel Synchronous FIFO 5.1 1 

IDT72225 1 024 x 1 8-Bit Parallel Synchronous FIFO 5.1 1 

IDT72205LB 256 x 1 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.12 

IDT7221 5LB 512x1 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.12 

IDT72225LB 1 024 x 1 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.12 

IDT72235LB 2048 x 1 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.12 

IDT72245LB 4096 x 1 8-Bit Parallel SyncFlFO™ (Clocked FIFO) 5.12 

IDT72401 64 x 4-Bit Parallel FIFO 5.1 3 

IDT72402 64 x 5-Bit Parallel FIFO 5.1 3 

IDT72403 64 X 4-Bit Parallel FIFO (w/Output Enable) 5.13 

IDT72404 64 x 5-Bit Parallel FIFO (w/Output Enable) 5.13 

IDT7241 3 64 X 5-Bit Parallel FIFO with Flags 5.1 4 

IDT7251 512x1 8-Bit — IK x 9-Bit Bus Matching Bidirectional FIFO 5.15 

IDT72510 512x1 8-Bit — IK x 9-Bit Bus Matching Bidirectional FIFO 5.15 

IDT7252 1 024 x 1 8-Bit — 1 K x 9-Bit Bus Matching Bidirectional FIFO 5.1 5 

IDT72520 1 024 x 1 8-Bit — 1 K x 9-Bit Bus Matching Bidirectional FIFO 5.1 5 

IDT72511 512 X 18-Bit Parallel Bidirectional FIFO 5.16 

IDT72521 1 024 x 1 8-Bit Parallel Bidirectional FIFO 5.1 6 
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1992 FIFO TABLE OF CONTENTS (CONTINUED) PAGE 

IDT72605 256 x 18-Bit Parallel Sync BiFlFO™ (Clocked Bidirectional FIFO) 5.17 

IDT72615 512 X 18-Bit Parallel Sync BiFlFO™ (Clocked Bidirectional FIFO) 5.17 

IDT7271 512 x 9-Bit Parallel Asynchronous Single-Bank Bidirectional FIFO 5.18 

IDT7272 1 024 x 9-Bit Parallel Asynchronous Single-Bank Bidirectional FIFO 5.1 8 

IDT7273 2048 x 9-Bit Parallel Asynchronous Single-Bank Bidirectional FIFO 5.1 8 

SUBSYSTEMS PRODUCTS (Please refer to pages indicated in Section 7 of this book.) 

FIFO MODULES 

IDT7MP2009 32K x 1 8 CMOS Parallel In-Out FIFO Module 7.1 2 

IDT7MP201 0 1 6K X 1 8 CMOS Parallel In-Out FIFO Module 7.12 

1DT7M208 64K x 9 Parallel In-Out FIFO Module 7.1 3 

1DT7M207 32K x 9 Parallel In-Out FIFO Module 7.13 
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Integrated Device Technology, Inc. 


CMOS PARALLEL 

FIRST-IN/FIRST-OUT FIFO 

256 X 9-BIT, 512 X 9-BIT, 1 K x 9-BIT 


IDT7200S/L 

IDT7201SA/LA 

IDT7202SA/LA 


FEATURES: 

• First-In/First-Out dual-port memory 

• 256 X 9 organization (IDT7200) 

• 512 X 9 organization (IDT7201A) 

• 1 K X 9 organization (IDT7202A) 

• Low power consumption 
— Active: 770mW (max.) 

—Power-down: 27.5mW (max.) 

• Ultra high speed — 1 5ns access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Pin and functionally compatible with 720X family 

• Status Flags: Empty, Half-Full, Full 

• Auto-.retransmit capability 

• High-performance CEMOS™ technology 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-87531, 5962-89666, 
5962-89863 and 5962-89536 are listed on this function. 


DESCRIPTION: 

The IDT7200/7201/V7202A are dual-port memories that 
load and empty data on a first-in/first-out basis. The devices 
use Full and Empty flags to prevent data overflow and under- 
flow and expansion logic to allow for unlimited expansion 
capability in both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the devices 
through the use of the Write (W) and Read (R) pins. The 
devices have a read/write cycle time of 25ns (40MHz). 

The devices utilizes a 9-bit wide data array to allow for 
control and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. It also features a Retransmit (RT) capability 
that allows for reset of the read pointer to its initial position 
when RT is pulsed low to allow for retransmission from the 
beginning of data. A Half-Full Flag is available in the single 
device mode and width expansion modes. 

The I DT720 0/7201 A/7202A are fabricated using IDT’s 
high-speed CEMOS technology. They are designed for those 
applications requiring asynchronous and simultaneous read/ 
writes in multiprocessing and rate buffer applications. Military 
grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS is a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7200/7201Ar7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BIT, 512 x 9-BIT & IK x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


w 1 

Ds ( 

D3 1 
D2 [ 

Di [ 

Do [ 

X\ d 

FF[ 

Qo [ 

Qi [ 

Q2 CZ 

Q3 [I 
Qs Cl 
GND m 


DIP/SOIC/FLATPACK 
TOP VIEW 


1 


28 

Z] 

Vcc 

INDEX 

\ 


o ro 1*^ LJ O ^ m 

Q Q 15 z > a Q 




2 

3 


27 

26 

Z 

Z 

D4 

Ds 




UUUMUUU 

4 3 2 Y 32 31 30 


X 


4 


25 

Z 

D6 

D2 

z 

5 


29 

Z 

Ds 

5 

P28-1 

24 

Z 

D7 

Di 

z 

6 


28 

z 

D7 

6 

C28-1 ; 

23 

Z 

flTrT 

Do 

z 

7 


27 

z 

NC 

7 

D28-1 , 
P28-2, 

22 

Z 

RS 

T\ 

z 

8 

J32-1 

26 

z 

FQWf 

8 

9 

S028-3 

& 

S028-5 

21 

20 

z 

z 

EF 

ra/HF 

FF 

Qo 

z 

z 

9 

10 

& 

L32-1 

25 

24 

z 

z 

RS 

EF 

10 


19 

1 

Q7 

Qi 

z 

11 


23 

z 

)Ohf 

11 


18 

z 

Q6 

NC 

z 

12 


22 

z 

Q7 

12 


17 

z 

Qs 

Q2 

z 

13 


21 

z 

Qs 

13 


16 

z 

Q4 




14 15 16 17 18 19 20 




14 


15 

z 

R 


V 


nnnnnnn 


y 



o o 


o Itr 


o o 


LCC/PLCC 
TOP VIEW 


ABSOLUTE MAXIMUM RATINGS^^^ 


jfflSSSB 

Ratinq 

Com’l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
to GND 

—0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

-=c 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +155 

“C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2679 tbi 01 

1 . Stressesgreater than those listed under ABSOLUTE MAXI MUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 
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Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Suppiy 
Voltage 


mn 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

H 

H 

5.5 

v 

GND 

Supply Voltage 

0 

0 

0 

V 

Vih(i) 

Input High Voltage 
Commercial 

1^^ 

— 

— 

v 

Vih(’) 

Input High Voltage 
Mlitary 

2.2 

— 

— 

V 

V|l(2) 

Input Low Voltage 
Commercial and 
Military 



0.8 

v 


NOTE: 2679 tbI 03 

1 . ViH = 2.6V for ^ input (commercial). 

ViH = 2.8V for XI input (military). 

2. 1.5V undershoots are allowed for 10ns once per cycle. 


RECOMMENDED DC OPERATING 
CONDITIONS 


CAPACITANCE (Ta = +25“C, f = 1 .0 MHz) 


Symbol 

Parameter^^^ 

1 Condition { 

Max. 

Unit 

CiN 

Input Capacitance 

< 

Z 

II 

o 

< 

8 

PF 

COUT 

Output Capacitance 

1 VOUT = OV 1 

8 

PF 


NOTE: 2679 tbi 02 

1 . This parameter is sampled and not 100% tested. 
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 

256 X 9-BIT, 512 X 9-BIT & IK x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; Military: Vcc = 5.0V±10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT7200 
IDT7201A 
IDT7202A 
Commercial 
tA = 15,20ns 

IDT7200 
IDT7201A 
IDT7202A 
Military 
tA = 20ns 

iDT7200 
iDT7201A 
iDT7202A 
Commerciai 
tA = 25,35ns 

Unit 

Min. 

Typ. 


Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

lL|(1) . 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

-1 

— 

1 


ILO*^^ 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

-10 

— 

10 

isi 

VOH 

Output Logic “1 " Voltage loH = -2mA 


— 

— 

El 

— 

— 

El 

— 

— 

D 

VOL 

Output Logic “0" Voltage lOH = 8mA 

— 

— 

EH 

— 

— 

KEI 

— 

— 

ESI 

D 

lcci(^) 

Active Power Supply Current 

— 

— 

B5aa 

— 

— 

iBsa 

— 

— 


Em 

ICC2<^) 

Standby Current (R=W=RS=FDrT=Vih) 

— 

— 

■a 

— 

, — 

20 

— 

— 

15 

[El 

ICC3(L)^^' 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 

E3 

— 

— 


— 

— 

0.5 

BQ 

ICC3(S)(3) 

Power Down Current (All Input = Vcc - 0.2V) 



5 



9 

— 

— 

5 

^9 
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DC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V±10%, Ta = 0“C to +70‘’C: Military: Vcc = 5.0V±10%, Ta = -55“C to +125°C) 


Symboi 

Parameter 

IDT7200 
iDT7201A 
iDT7202A 
Military 
tA = 30,40ns 

IDn200 
IDT7201A 
IDT7202A 
Commercial 
tA = 50,65,80,120ns 

IDT7200 

IDT7201A 

IDT7202A 

Military 

tA = 50,65,80,120ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

IQIHI 

Input Leakage Current (Any Input) 

-10 

— 

10 

-1 

— 

1 

-10 

— 

10 

pA 

IQI^ 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

-10 

, — 

10 

ES 

VOH 

Output Logic “1" Voltage lOH = -2mA 

El 

— 

— ■ 

Bl 

■ — 

— 

El 

— 

— 

U 

VOL ■ 

Output Logic “0" Voltage Ioh = 8mA 

, — , 

— 

■a 

— ■ 

— ■ 

El 

— 

■ — 


n 

Bia 

Active Power Supply Current 

— 

— 


— 

50 

Bl 

— 

70 




Standby Current (R=W=^FDrT=Vih) 

■ — 

— 

20 

— 

5 

8 

— 

8 

15 

Em 

i^mi 

Power Down Current (All Input = Vcc - 0.2V) 

. — 

— 


— 

— 

0.5 

— 

— 

0.9 

153 


Power Down Current (All Input = Vcc - 0.2V) 

— 

■ — 

9 

— 

— 

5 

— 

— 

9 



NOTES; 2679tbl05 

1 . Measurements with 0.4 ^ Vin ^ Vcc. 

2. R s ViH, 0.4 s VouT s Vcc. 

3. Icc measurements are made with outputs open (oniy capacitive loading). 

4. Tested at f = 20MHz. 
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X g-BIT, 512 x 9-BIT & IK X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±1 0%, Ta = 0°C to +70°C; Military: Vcc = 5.0V+1 0%, Ta = -55°C to +1 25°C) 

Commercial Com'l & Mil. Commercial Military Commercial 

7200S/L15 7200S/L20 7200S/L25 7200S/L30 7200S/L35 

7201SA/LA15 7201SA/LA20 7201SA/LA25 7201SA/LA30 7201SA/LA35 
7202SA/LA15 7202SA/LA20 7202SA/LA25 7202SA/LA30 7202SA/LA35 


Symbol 

Parameter 

Min. 


Min. 


Unit 

ts 

Shift Frequency 

— 

40 

— 

33.3 

— 

28.5 

— 

25 

— 

22.2 

MHz 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tA 

Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tRR 

Read Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tRPW 

Read Pulse Width*^' 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRLZ 

Read Pulse Low to Data Bus at Low 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tWLZ 

Write Pulse High to Data Bus at Low 

5 

— 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ 

Read Pulse High to Data Bus at High Z^®^ 

— 

15 

— 

15 


18 

— 

20 

— 

20 

ns 

two 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tWPW 

Write Pulse Width^^' 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tDS 

Data Set-up Time 

11 

— 

12 

— 

15 

— 

18 

— 

18 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tRSC 

Reset Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tRS 

Reset Pulse Width^^^ 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRSS 

Reset Set-up Time^®* 

15 

— 

20 

— 

25 

— 

30 

— 

35 

-- 

ns 

tRSR 

Reset Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tRTC 

Retransmit Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tRT 

Retransmit Pulse Width^^* 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRTS 

Retransmit Set-up Time^®) 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRTR 

Retransmit Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tEFL 

Reset to Empty Flag Low 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tHFH.FFH 

Reset to Half-Full and Full Flag High 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tRTF 

Retransmit Low to Flags Valid 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tREF 

Read Low to Empty Flag Low 

— 

15 

— 

20 

— 

25 

— 

30 

— 

30 

ns 

tRFF 

Read High to Full Flag High 

— 

15 

— 

20 

— 

25 

— 

30 

— 

30 

ns 

tRPE 

Read Pulse Width after ^ High 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tWEF 

Write High to Empty Flag High 

— 

15 

— 

20 

— 

25 

— 

30 

— 

30 

ns 

tWFF 

Write Low to Full Flag Low 

— 

15 

— 

20 

— 

25 

— 

30 

— 

30 

ns 

tWHF 

Write Low to Half-Full Flag Low 

— 

25 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tRHF 

Read High to Half-Full Flag High 

— 

25 

— 

30 


35 

— 

40 

— 

45 

ns 

tWPF 

Write Pulse Width after FF High 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tXOL 

ReadA/Vrite to Low 

— 

15 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tXOH 

ReadA/Vriteto)^ High 

— 

15 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

txi 

XT Pulse Wldth^^) 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tXIR 

XT Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

txis 

)0 Set-up Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 


NOTES: 2679 tbi 06 

1 . Timings referenced as in AC Test Conditions. 3. Values guaranteed by design, not currently tested. 

2. Pulse widths less than minimum value are not allowed. 4. Only applies to read data flow-through mode. 


































































































































































































































































































































IDT7200/7201AA7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BIT, 512 X 9-BIT & IK x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V±1 0%, Ta = 0°C to +70°C; Military: Vcc = 5.0V±1 0%, Ta = -55°C to +1 25°C) 


Military Commmercial and Military 


7200S/L40 7200S/L50 7200S/L65 

7201SA/LA40 7201SA/LA50 7201SA/LA65 
7202SA/LA40 7202SA/LA50 7202SA/LA65 


I 


Shift Frequency 


Read Cycle Time 


Access Time 


Read Recovery Time 


Read Pulse Widthl^' 


Read Pulse Low to Data Bus at Low 2*^' 


Write Pulse High to Data Bus at Low 


Data Valid from Read Pulse High 


Read Pulse High to Data Bus at High 


Write Cycle Time 


Write Pulse Width^^' 


Write Recovery Time 


Data Set-up Time 


Data Hold Time 


Reset Cycle Time 


Reset Pulse Width^^* 


Reset Set-up Time*^* 


Reset Recovery Time 


Retransmit Cycle Time 


Retransmit Pulse Width^^* 




tRTR Retransmit Recovery Time 


tEFL Reset to Empty Flag Low 


tHFH.FFH Reset to Half-Full and Full Flag High 


tRTF Retransmit Low to Flags Valid 


tREF Read Low to Empty Flag Low 


tRFF Read High to Full Flag High 


tRPE Read Pulse Width after EF High 


tWEF Write High to Empty Flag High 


tWFF Write Low to Full Flag Low 


tWHF Write Low to Half-Full Flag Low 


tRHF Read High to Half-Full Flag High 


twPF Write Pulse Width after FF High 


txoL Read/Write to XO Low 


txoH Read/Write to XO High 


txi XI Pulse Width(2) 


txiR XI Recovery Time 


txis XI Set-up Time 


NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 



3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BIT, 512 X 9-BIT & IK X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 
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SIGNAL DESCRIPTIONS 

INPUTS: 

DATA IN (Do - Da) 

Data inputs for 9-bit wide data. 

CONTROLS: 

RESET (RS) _ 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
power up befor£ a write operation canjake place. Both the 
Read Enable (R) and Write Enable (W) inputs must be in 
the high state during the window shown in Figure 2, (i.e., 
tRSs before the rising edge of RS) ^ should not change 
until tRSR after the rising edge of RS. Half-Full Flag (HF) 
will be reset to high after Reset (RS). 

WRITE ENABLE (W) 

A write c^cle is initiated on the falling edge of this input if the 
Full Flag (FF) is not set. Data set-up and hold times must be 
a_dhered to with respect to the rising edge of the Write Enable 
(W). Data is stored in the RAM array sequentially and 
independently of any on-going read operation. 

After half of the memory is filled and at the falling edge of 
the next write operation, the Half-Full Flag (HF) will be set to 
low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by the rising edge of the read operation^ 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations, j^on the completion of a 
valid read operation, the Full Flag (Fl^ will go high after tRFF, 
allowing a valid write to begin. When the FIFO is full, the 
internal write pointer is blocked from W, so external changes 
in W will not affect the FIFO when it is full. 

READ ENABLE (R) 

A rea^ cycle is initiated on the falling edge of the Read 
Enable (R) provided the Empty Flag (EF) is not set. The data 
is accessed on a First-In/First-Out basis, independent of any 
ongoing write operations. After Read Enable (R) goes high. 


TO 

OUTPUT — 
PIN 

680 n 


5V 



2679 drw03 


or equivalent circuit 


Figure 1. Output Load 

* Includes scope and jig capacitances. 


the Data Outputs (Qo- Qs) will return to a high impedance 
condition until the next Read operation. Wfien all data has 
been read from the FIFO, the Empty Flag (EF) will go low, 
allowing the “final” read cycle but inhibiting further read 
operations with the data outputs remaining in a high imped- 
ance state. Once a valid write operation has been accom- 
plished, the Empty Flag (EF) will go high after tWEF and a valid 
Read can then begin. Whejithe FIFO is empty, thejnternal 
read pointer is blocked from Rso external changes in R will not 
affect the FIFO when it is empty. 


FIRST LOAD/RETRANSMIT (FURT) 

This is a dual-purpose input. In the Depth Expansion Mode, 
this pin is grounded to indicate that it is the first loaded (see 
Operating Modes). In the Single Device Mode, this pin acts as 
the restransmit input. The Single Device Mode is initiated by 
grounding the Expansion In (XI). 

The IDT7200/7201A/7202A can be made to retransmit 
data when the Retransmit Enable control (RT) input is pulsed 
low. A retransmit operation will set the internal read pointer to 
the first location and will not a^ct the write pointer. Read 
Enable (R) and Write Enable (W) must be in the high state 
during retransmit. This feature is useful when less than 256/ 
512/1024 writes are performed between resets. The retrans- 
mit feature is not compatible with the Depth Expansion Mode 
and will affect the Half-Full Flag (HF), depending on the 
relative locations of the read and write pointers. 



EXPANSION IN (XI) _ 

This input is a dual-purpose pin. Expansion In (XI) is 
grounded to in^cate an operation in the single device mode. 
Expansion In (XI) is connected to Expansion Out (XO) of the 
previous device in the Depth Expansion or Daisy Chain Mode. 


OUTPUTS:_ 

FULL FLAG (FF) _ 

The Full Flag (FF) will go low, inhibiting further write 
operation, when the write pointer is one location less than the 
read pointer, indicating that the device is full. Ifjhe read 
pointer is not moved after Reset (RS), the Full-Flag (FF) will go 
low after 256 writes for IDT7200, 512writes forthe IDT7201A 
and 1024 writes for the IDT7202A. 
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IDT7200/7201 A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BIT, 512 x 9-BIT & IK X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


EMPTY FLAG (EF) _ 

The Empty Flag (EF) will go low, inhibiting further read 
operations, when the read pointer is equal to the write pointer, 
indicating that the device is empty. 

EXPANSION OUT/HALF-FULL FLAG (>(0/HF) 

This is a dual-purple output. In the single device mode, 
when Expansion In (XI) is grounded, this output acts as an 
indication of a half-full memory. 

After half of the memory is filled and at tjie falling edge of 
the next write operation, the Half-Full Flag (HF) will be set low 
and will remain set until the difference between the write 


pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset by using rising edge of the read operation. _ 

In the Depth Expansion Mode, Expansion In (XI) is con- 
nected to Expansion Out (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain 
by providing a pulse to the next device when the previous de- 
vice reaches the last location of memory. 

DATA OUTPUTS (Qo - Qs) 

Data outputs for 9-bit wide data. This data is in a high 
impedance condition whenever Read (R) is in a high state. 



NOTESj P* 9 ure 2. Reset 

1 . FF,_HF may change status during Reset, but flags will be valid at tRsc. 

2. W and R = Vih around the rising edge of RS. 
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Figure 3. Asynchronous Write and Read Operation 







IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 

256 X g-BIT, 512 x Q-BIT & IK x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 4. Full Flag From Last Write to First Read 



Figure 5. Empty Flag From Last Read to First Write 



1 RTC ' 

N tRT H 

RT ^ 






'mmmmmmmmmh 


1 ^ 1 

Figures. Retransmit 


1 


FLAG VALID 


5.- 


8 












IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BIT, 512 X 9-BIT & IK X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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Figure 7. Minimum Timing for an Empty Fiag Coincident Read Pulse 
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Figure 8. Minimum Timing for an Full Flag Coincident Write Pulse 
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Figure 9. Half-Full Flag Timing 



Figure 10. Expansion Out 
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BtT, 512 X 9-BIT & IK x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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Figure 11. Expansion In 
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OPERATING MODES: 

Care must be taken to assure that the appropriate flag is 
monitored by each system (i.e. FF is monitored on the device 
where W is used; EF is monitored on the device where R is 
used). For additional information, refer to Tech Note 8: 
Operating FIFOs on Full and Empty Boundary Conditions and 
Tech Note 6: Designing with FIFOs. 

Single Device Mode 

A single I DT720 0/7201 A/7202 A may be used when the ap- 
plication requirements are for 256/512/1024 words or less. 
The IDT7200/7201 A/7202AJS in a Single Device Configura- 
tion when the Expansion In (XI) control input is grounded (see 
Figure 12). 

Depth Expansion 

The IDT7200/7201 A/7202Acan easily be adapted to appli- 
cations when the requirements are for greater than 256/512/ 
1 024 words. Figure 1 4 demonstrates Depth Expansion using 
three IDT7200/7201 A/7202As. Any depth can be attained by 
adding additional IDT7200/7201A/7202As. The IDT7200/ 
7201A/7202A operates in the Depth Expansion mode when 
the following conditions are met: 

1 . The first device must be designated by grounding the First 

Load (FL) control input. 

2. All other devices must have FL in the high state. 

3. The Expansion OiJt_(XO) pin of each device must be tied to 
the Expansion In (XI) pin of the next device. See Figure 1 4. 

4. ^ernal logic is needed to generate a composite Full Flag 

(FF ) and Empty Flag (EF). This requires the ORing of all 
EFs and ORing of aNFFs (jre. all must be set to generate the 
correct composite FF or EF). See Figure 14. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information, refer to Tech Note 9: Cascading 
FIFOs or FIFO Modules. 


USAGE MODES: 

Width Expansion 

Word width may be increased simply by connecting the 
corresponding input control signals of multiple devices. Status 
flags (EF, FF and HF) can be detected from any one device. 
Figure 13 demonstrates an 18-bit word width by using two 
I DT720 0/7201 A/7202AS. Any word width can be attained by 
adding additional IDT7200/7201A/7202As (Figure 13). 

Bidirectional Operation 

Applications which require data buffering between two 
systems (each system capable of Read and Write operations) 
can be achieved by pairing I DT7200/7201 A/7202As as shown 
in Figure 16. Both Depth Expansion and Width Expansion 
may be used in this mode. 

Data Flow-Through 

Two types of flow-through modes are permitted, a read 
flow-through and write flow-through mode. For the read flow- 
through mode (Figure 17), the FIFO permits a reading of a 
single word after writing one word of data into an empty FIFO. 
The data_is enabled on the bus in (tWEF + tA) ns after the rising 
edge of W, called the first write edge, and it remains on the 
bus until the R line is raised from low-to-high, after which the 
bus would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary deassertion and then 
would be asserted. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
rea^g one word of data from a_full FIFO. The R line causes 
the FF to be deasserted but the W line being low causes it to 
be asserted again in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 



Compound Expansion 

The two expansion techniques described above can be 
applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 15). 
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BIT, 512 X 9-BIT & IK X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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Figure 12. Block Diagram of Single 256/512/1024 x 9 RFO 



TABLE I— RESET AND RETRANSMIT 

Single Device Configuration/Width Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 


m 

TT 

Read Pointer 

Write Pointer 

IF 

FF 

RF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

Read/Write 

1 

1 

0 

Increment^^* 

Increment^’^ 

X 

X 

X 


NOTE: 2679tbl09 

1 . Pointer will increment if flag is High. 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

Fl 

71 

Read Pointer 

Write Pointer 

IF 

FF 

Reset First Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset All Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

ReadA/Vrite 

1 

X 

(1) 

X 

X 

X 

X 


NOTE: . 2679tbl10 

1 . ^ is connected to 5© of previous device. See Figure 14. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Flag Full Output, 
XI = Expansion Input, HF = Half-Full Rag Output 
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BIT, 512 X 9-BIT & IK x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


W 

D 

FULL 


RS 


Figure 14. Block Diagram of 768 x 9/1536 x 9/3072 x 9 FIFO Memory (Depth Expansion) 




NOTES: 

1 . For depth expsansion block see section on Depth Expansion and Figure 14, 

2. For Flag detection see section on Width Expansion and Figure 1 3. 
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IDT7200/7201A/7202A CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
256 X 9-BIT, 512 X 9-BIT & IK X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 16. Bidirectional FIFO Mode 



Figure 17. Read Data Flow-Through Mode 



Figure 18. Write Data Flow-Through Mode 
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Integrated Device Technology, Inc. 


CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 
2048 X 9-BIT, 4096 x 9-BIT, 
8192 X 9-BIT & 16384 x 9-BIT 


IDT7203 

IDT7204 

IDT7205 

IDT7206 


FEATURES: 

• First-In/First-Out dual-port memory 

• 2048 X 9 organization (IDT7203) 

• 4096 X 9 organization (1DT7204) 

• 8192 X 9 organization (IDT7205) 

• 16384 X 9 organization (1DT7206) 

• High-speed: 20ns access time 

• Low power consumption 

— Active: 770mW (max.) 

— Power-down: 44mW (max.) 

• Asynchronous and simultaneous read and write 

• Fully expandable in both word depth and width 

• Pin and functionally compatible with IDT720X family 

• Status Flags: Empty, Half-Full, Full 

• Retransmit capability 

• High-performance CEMOS™ technology 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing for #5962-88669 (IDT7203), 
5962-89567 (1DT7203), and 5962-89568 (IDT7204) are 
listed on this function. 


FUNCTIONAL BLOCK DIAGRAM 


DESCRIPTION: 

The 1DT7203/7204/7205/7206 are dual-port memories buff- 
ers with internal pointers that load and empty data on a first- 
in/first-out basis. The device uses Full and Empty flags to 
prevent data overflow and underflow and expansion logic to 
allow for unlimited expansion capability in both word size and 
depth. 

Data isjoggled in and_out of the device through the use of 
the Write (W) and Read (R) pins. All FIFOs have a read/write 
cycle time of 30ns (33MHz). 

The devices 9-bit width provides a bit for a control or parity 
at the user’s option. It also features a Retransmit (RT) capa- 
bility that allows the read pointer to be reset to its initial position 
when RT is pulsed low. A Half-Full Flag is available in the 
single device and width expansion modes. 

The IDT7203/7204/7205/7206 are fabricated using IDT’s 
high-speed CEMOS technology. They are designed for appli- 
cations requiring asynchronous and simultaneous read/writes 
in multiprocessing, rate buffering, and other applications. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 



CEMOS is a trademark of Integrated Device Techology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
2048 X 9-BIT, 4096 x 9-BIT, 8192 x 9-BIT & 16384 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



DIP 

TOP VIEW 

Consult Factory for CERPACK Pinout 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal 
Voltage with 
Respect to 

GND 

-0.5 to + 7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to -h70 

-55 to +125 

■■c 

Tbias 

Temperature 
Under Bias 

-55 to-r125 

-65 to +135 

“C 

Tstg 

Storage 

Temperature 

-55 to + 125 

-65 to +155 

°c 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 266itbioi 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



De 

D7 

NC 

FL/RT 

RS 

EF 

XO/HF 

Qr 

Qe 


O 2661 dm 20b 


PLCC/LCC 
TOP VIEW 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 


E9S 


llfflll 

VCCM 

Military Supply 
Voltage 

m 


5.5 

V 

Vccc 

Commercial Supply 
Voltage 

B 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

Vih(1) 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

VlH<l) 

Input High Voltage 
Military 

2.2 

— 

— 

V 

Vil(2) 

Input Low Voltage 
Commercial and 
Military 



0.8 

V 


NOTES: 2661 tbi 02 

1 . ViH = 2.6V for Xf input (commercial). 

ViH = 2.8V for Xi input (military). 

2. 1 .5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70°C; Military; Vcc = 5.0V±10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT7203/7204/ 
IDT7205 
Commercial 
tA = 20ns 

IDT7203/7204/ 
IDT7205/7206 
Commercial 
tA = 25,35,50,80,120ns 

IDT7203/7204/ 

IDT7205/7206 

Military 

tA = 30,40,50,80,120ns 

Unit 




Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

lL|(^) 

Input Leakage Current (Any Input) 

B 

— 

1 

-1 

— 

1 

-1 

— 

1 

IB' 

lL0(^> 

Output Leakage Current 

BO 

— 

10 

-10 

— 

10 

-10 

— 

10 

IQ 

VOH 

Output Logic “1 " Voltage loH = -2mA 

B 

— 

— 

Bi 

— 

— 

BI 

— 

— 

D 

VOL 

Output Logic “0” Voltage loH = 8mA 

— 

— 

izi 

— 

— 

0.4 

— 

— 

0.4 

O 

Iccii^) 

Active Power Supply Current 

— 

— 


— 

— 

120(‘’) 

— 

— 

isot'*) 


|CC2<^^ 

Standby Current (R=W=^FDm=ViH) 

— 

— 

12 

— 

— 

12 

— 

— 

25 


ICC3(L)*^' 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 

2 

— 

— 

2 

— 

— 

4 

Ba, 

ICC3(S)(3) 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 

8 

— 

— 

8 

— 

— 

12 

mg 


NOTES: 2661 tbi 03 

1 . Measurements with 0.4 < Vin S Vcc. 3. Icc measurements are made with outputs open (only capacitive loading). 

2. R > ViH, 0.4 < VouT < Vcc. 4. Tested at f = 20MHz. 
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
2048 X 9-BIT, 4096 x 9-blt, 8192 X 9-BIT & 16384 X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 


Symbol 

Parameters 

fs 

Shift Frequency 

IRC 

Read Cycle Time 

tA 

Access Time 

tRR 

Read Recovery Time 

tRPW 

Read Pulse Width (2) 

tRLZ 

Read Low to Data Bus Low (2) 

tWLZ 

Write High to Data Bus Low Z ( 2 , 4) 

tDV 

Data Valid from Read High 

tRHZ 

Read High to Data Bus High Z (2) 

twc 

Write Cycle Time 

tWPW 

Write Pulse Width (2) 

tWR 

Write Recovery Time 

IDS 

Data Set-up Time 

tDH 

Data Hold Time 

tRSC 

Reset Cycle Time 

tRS 

Reset Pulse Width(2) 

tRSS 

Reset Set-up Time^^) 

tRSR 

Reset Recovery Time 

tRTC 

Retransmit Cycle Time 

tRT 

Retransmit Pulse Width(2) 

tRTS 

Retransmit Set-up Time (2) 

tRTR 

Retransmit Recovery Time 

tEFL 

Reset to Empty Flag Low 

tHFH, tFFH 

Reset to HF and FF High 

tRTF 

Retransmit Low to Flags Valid 

tREF 

Read Low to Empty Flag Low 

tRFF 

Read High to Full Flag High 

tRPE 

Read Pulse Width after EF High 

tWEF 

Write High to Empty Flag High 

tWFF 

Write Low to Full Flag Low 

tWHF 

Write Low to Half-Full Flag Low 

tRHF 

Read High to Half-Full Flag High 

tWPF 

Write Pulse Width after FF High 

tXOL 

ReadAA/rite Low to Low 

tXOH 

Read/Write High to W High 

txi 

Pulse Width(2) 

tXIR 

)0 Recovery Time 

txis 

Set-up Time 


;; Military: Vcc 


Commercial 


7203S/L20 

7204S/L20 

7205S/L20 

7206S/L20 


Min. Max. 


:5V±10%, Ta 


Commercial 


7203S/L25 

7204S/L25 

7205S/L25 

7206S/L25 


Min. Max. 


= -55"C to+125oC) 


Military 


7203S/L30 

7204S/L30 

7205S/L30 

7206S/L30 


Min. Max. 


Commercial 


7203S/L35 

7204S/L35 

7205S/L35 

7206S/L35 


Min. Max. 



NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Puise widths iess than minimum are not ailowed. 


3. Values guaranteed by design, not currentiy tested. 

4. Only applies to read data flow-through mode. 
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
2048 X 9-BIT, 4096 x 9-BIT, 8192 x 9-BIT & 16384 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 1 0%, Ta = to +1 25°C) 


Commercial and Military 


Symbol 

Parameters 

fs 

Shift Frequency 

tRC 

Read Cycle Time 

tA 

Access Time 

tRR 

Read Recovery Time 

tRPW 

Read Pulse Width 

tRLZ 

Read Low to Data Bus Low 

tWLZ 

Write High to Data Bus Low Z 

tDV 

Data Valid from Read High 

tRHZ 

Read High to Data Bus High Z 

twc 

Write Cycle Time 

tWPW 

Write Pulse Width 

tWH 

Write Recovery Time 

IDS 

Data Set-up Time 

tDH 

Data Hold Time 

tRSC 

Reset Cycle Time 

tRS 

Reset Pulse Width(2) 

tRSS 

Reset Set-up Time^^) 

tRSR 

Reset Recovery Time 

tRTC 

Retransmit Cycle Time 

tRT 

Retransmit Pulse Width^^) 

tRTS 

Retransmit Set-up Time 

tRTR 

Retransmit Recovery Time 

tEFL 

Reset to Empty Flag Low 

tHFH, tFFH 

Reset to iHF and FF High 

tRTF 

Retransmit Low to Flags Valid 

tREF 

Read Low to Empty Flag Low 

tRFF 

Read High to Full Flag High 

tRPE 

Read Pulse Width after EF High 

tWEF 

Write High to Empty Flag High 

tWFF 

Write Low to Full Flag Low 

tWHF 

Write Low to Half-Full Flag Low 

tRHF 

Read High to Half-Full Flag High 

tWPF 

Write Pulse Width after FF High 

tXOL 

Read/Write Low to Low 

tXOH 

Read/Write High to XO High 

txi 

X\ Pulse Width(2) 

tXIR 

)0 Recovery Time 

txis 

)0 Set-up Time 


Military 


7203S/L40 

7204S/L40 

7205S/L40 

7206S/L40 


Min. Max 


7203S/L50 

7204S/L50 

7205S/L50 

7206S/L50 


Min. Max, 


7203S/L80 

7204S/L80 

7205S/L80 

7206S/L80 


Min. Max. 


7203S/L120 

7204S/L120 



Unit 


MHz 

ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 


ns 



NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Puise widths iess than minimum are not aiiowed. 


Values guaranteed by design, not currentiy tested. 
Only applies to read data flow-through mode. 
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
2048 X g-BIT, 4096 x 9-bit, 8192 x 9-BIT & 16384 X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 
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CAPACITANCE^'*) (Ta = +25°C, f = 1.0 MHz) 


Symbol 

Parameter 

1 Condition 

Max. 

Unit 

Cin(’) 

Input Capacitance 

> 

o 

11 

2 

> 

10 

PF 

Cout('’^) 

Output Capacitance 

VOUT = OV 

10 

PF 


NOTES: 266iibi07 

1 . This parameter is sampled and not 100% tested. 

2. With output deselected. 


1.1 Kn 


D.U.T. — 

680n 



/77 

OR EQUIVALENT CIRCUIT 

Figure 1. Output Load 

‘Includes jig and scope capacitances. 


SIGNAL DESCRIPTIONS 
Inputs: 

DATA IN (Do-Da) — Data inputs for 9-bit wide data. 

Controls: 

RESET (^) — Reset is accomplished whenever the Reset 

(RS) input is taken to a low state. During reset, both internal read 
and write pointers are set to the first location. A reset is required 
after power-up before a write operation can take place. Both 
the Read Enable (R) and Write Enable (W) Inputs must be in 
the high state during the window shown in Figure 2 (i.e.tRss 
before the rising edge of RS) and should not change until 
tRSR after the rising edge of RS. 

WRITE ENABLE (W) — A writ£cycle is initiated on the falling 
edge of this input if the Full Flag (FF) is not set. Data set-up and 
hold times must b^dhered to with respect to the rising edge of 
the Write Enable (W). Data is stored in the RAM array sequen- 
tially and independently of any on-going read operation. 

After half of the memory is filled, and at the falling edge of the 
next write operation, the Half-Full Flag (HF) will be set to low and 
will remain set until the difference between the write pointer and 
read pointer is less than or equal tojone half of the total memory 
of the device. The Half-Full Flag (HF) is then reset by the rising 
edge of the read operation. 

To prevent data overflow, the Full Flag (FF) will go low on the 
falling edge of the last write signal, inhibiting further write opera- 
tions. JJpon the completion of a valid read operation, the Full 
Flag (FF) will go high after tRFF, allowing a new valid write to 
begin_J/Vhen the FIFO is full, thejnternal write pointer is blocked 
from W, so external changes in Wwill not affect the FIFO when 
it is full. 


READ ENABLE (R)— A read cycle is initiated on the falling 
edge of the Read Enable (R) provided the Empty Flag (EF) is not 
set. The data is accessed on a First-In/First-Out basis inde- 
pendent of any ongoing write operations. After Read Enable (R) 
goes high, the Data Outputs (Qo through Qs) will return to a high 
impedance condition until the next Read operation. When all the 
data has been read from the FIFO, the Empty Flag (EF) will go 
low, allowing the "final” read cycle but inhibiting further read 
operations, with the data outputs remaining in a high imped- 
ance state. Once a vali^write operation has been accom- 
plished, the Empty Flag (EF) will go high after tWEF and a valid 
Read can then begin. When the FIFO is empty, the internal read 
pointer is blocked from R so external changes will not affect the 
FIFO when it is empty. 



FIRST LOAD/RETRANSMIT (FL/RT) — This is a dual- 
purpose input. In the Depth Expansion Mode, this pin is 
grounded to indicate that it is the first device loaded (see 
Operating Modes). The Sinjie Device Mode is initiated by 
grounding the Expansion In (XI). 

The IDT7203/7204/7205/7206 can be made to retransmit 
data when the Retransmit Enable Control (RT) input is pulsed 
low. A retransmit operation will set the internal read pointer to 
the first location and will not affect the write pointer. The status 
of the Flags will change depending on the_relative locations of 
the read and write pointers. Read Enable (R) and Write Enable 
(W) must be in the high state during retransmit. This feature is 
useful when less than 2048/4096/8192/16384 writes are per- 
formed between resets. The retransmit feature is not compat- 
ible with the Depth Expansion Mode. 


EXPANSION IN (XI) — This input is a dual-purpose pin. 
Expansion In (XI) is grounded to in^cate an operation in the 
single device mode. Expansion In (XI) is connected to Expan- 
sion Out (XO) of the previous device in the Depth Expansion or 
Daisy Chain Mode. 
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
2048 X 9-BIT, 4096 X 9-BIT, 8192 x 9-BIT & 16384 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Outputs: 

FULL FLAG (F^ — The Full Flag (FF) will go low, inhibiting 
further write operations, when the device is full. Ifjhe read 
pointer is not moved after Reset (RS), the Full Flag (FF) will go 
low after 2048/4096/81 92/1 6384 writes. 

EMPTY FLAG (E^ — The Empty Flag (EF) will go low, 
inhibiting further read operations, when the read pointer is equal 
to the write pointer, indicating that the device is empty. 

EXPANSION OUT/HALF-FULL FLAG (>®/HF)— This is a 
dual-purpose output. In the single device mode, when Expan- 
sion In (XI) is grounded, this output acts as an indication of a half- 
full memory. 

After half of the memory is filled, and at the falling edge of the 
next write operation, the Half-Full Flag (HF) will beset to low and 
will remain set until the difference between the write pointer and 


read pointer is less than or equal to one half of the total memory 
of the device. The Half-Full Flag (HF) is then reset by the rising 
edge of the read operation. _ 

In the Depth Expansion Mode, Expansion In (XI) is con- 
nected to Expansion Out (XO) of the previous device. This 
output acts as a signal to the next device in the Daisy Chain by 
providing a pulse to the next device when the previous device 
reaches the last location of memory. There will be an XO pulse 
when the Write pointer reaches the last location of memory, and 
an additional XO pulse when the Read pointer reaches the last 
location of memory. 

DATA OUTPUTS (Qo-Qs) — Qo-Qs are data outputs for 9- 
bit wide data. These outputs are in a high impedance condition 
whenever Read (R) is in a high state. 


RS 


W 


EF 


HF, FF 






tRSC- 


tRS 




tRSS- 




tRSS- 


tRSR ■ 




-tEFL- 


xxx:<xxxxxxxxxxxxxxx^ . 


-tHFH.tFFH- 


xxxxxxxxxxxxxxxxxxx; ^ 


NOTE: _ _ 

1; Wand R - Vih around the rising edge of RS. 


Figure 2. Reset 



•*— IRC 


-*-tRR-^ 

tRPW- 

— ► 

R ^ 


/ ^ 

M tDV- 

X 

tRLZ h- 





Qo-Qb 


l<E>C DATAout VALID ^ |^^^ ^DATAoutVALID^ ^^ 


tRHZ- 



^ twc- 

^ twpw ►! 

tWR ► 


w ^ 

X 7 


K-tDS*- 

— tOH— H 



Do-Db 


1C 


DATA IN VALID 




DATA invalid^ 


Figure 3. Asynchronous Write and Read Operation 
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IDT7203/7204/7205/7206 CMOS PARALLEL FIRST-IN/FIRST-OUT FIFO 
2048 X 9-BIT, 4096 X 9-BIT, 8192 x 9-BIT & 16384 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 7. Minimum Timing for an Empty Flag Coincident Read Pulse. 



Figure 8. Minimum Timing for an Full Flag Coincident Write Pulse. 



S 



w 




R 


"V ^ 



HF HALF-FULL OR LESS 

^ MORE THAN HALF-FULL y 

^ HALF-FULL OR LESS 
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Figure 9. Half-Full Flag Timing 



Figure 10. Expansion Out 
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tXIR 


XI 
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FIRST PHYSICAL 
LOCATION 



R 



txis 



READ FROM 
FIRST PHYSICAL 
LOCATION 
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Figure 11. Expansion In 


OPERATING MODES: 

Care must be taken to assuj;^ that the appropriate flag is 
monitored by each system (i.e. FF is monitored on the device 
where W is used; EF is monitored on the device where R is 
used). For additional information, refer to Tech Note 8: 
Operating FIFOs on Full and Empty Boundary Conditions and 
Tech Note 6; Designing with FIFOs. 

Single Device Mode 

A single IDT7203/7204/7205/7206 may be used when the 
application requirements are for 2048/4096/81 92/1 6384 words 
or less. The IDT7203/7204/7205/7206 i^n a Single Device 
Configuration when the Expansion In (XI) control input is 
grounded (see Figure 12). 

Depth Expansion 

The IDT7203/7204/7205/7206 can easily be adapted to 
applications when the requirements are for greater than 2048/ 
4096/81 92/1 6384 words. Figure 1 4 demonstrates Depth Ex- 
pansion using three IDT7203/7204/7205/7206S. Any depth 
can be attained by adding additional IDT7203/7204/7205/ 
7206s. The IDT7203/7204/7205/7206 operates in the Depth 
Expansion mode when the following conditions are met: 

1 . The first device must be designated by grounding the First 

Load (FL) control input. 

2. All other devices must have FL in the high state. 

3. The Expansion Oij^(XO) pin of each device must be tied to 
the Expansion In (XI) pin of the next device. See Figure 1 4. 

4. ^ernal logic is needed to generate a composite Full Flag 

(FF) and Empty Flag_(EF). This requires the ORing of all 
EFs and ORing of aHFFs (j^. all must be set to generate the 
correct composit^F or EF). See Figure 14. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information, refertoTech Note9: Cascading 
FIFOs or FIFO Modules. 


USAGE MODES: 


Width Expansion 

Word width may be increased simply by connecting the 
corresponding inpi^ontrol signals of multiple devices. Status 
flags (EF, FF and HF) can be detected from any one device. 
Figure 13 demonstrates an 18-bit word width by using two 
IDT7203/7204/7205/7206S. Any word width can be attained 
by adding additional IDT7203/7204/7205/7206S (Figure 13). 


Bidirectional Operation 

Applications which require data buffering between two 
systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT7203/7204/7205/7206S as 
shown in Figure 1 6. Both Depth Expansion and Width Expan- 
sion may be used in this mode. 



Data Flow-Through 

Two types of flow-through modes are permitted, a read 
flow-through and write flow-through mode. For the read flow- 
through mode (Figure 17), the FIFO permits a reading of a 
single word after writing one word of data into an empty FIFO. 
The data js enabled on the bus in (tWEF + tA) ns after the rising 
edge of W, called the first write edge, and it remains on the 
bus until the R line is raised from low-to-high, after whici] the 
bus would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary deassertion and then 
would be asserted. 

In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from a jull FIFO. The R line causes 
the FF to be deasserted but the W line being low causes it to 
be asserted again in anticipation of a new data word. On the 
rising edge of W, the new^rd is loaded in the FIFO. The W 
line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 


Compound Expansion 

The two expansion techniques described above can be 
applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 15). 
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(HALF-FULL FLAG) 
WRITE (W) * 


DATA IN (D) 
FULL FLAG fF) 
RESET (RS) 


P) :r/ 


(HF) 

_L 


IDT 

7203/ 

7204/ 

7205/ 

7206 


EXPANSION IN p(l) 


fXh -1- 




READ (R) 

DATA OUT (Q) 
EMPTY FLAG ^ 
RETRANSMIT (RT) 
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Figure 12. Block Diagram of 2048 x 9/4096 x 9/8192 x 9/16384 x 9 FIFO Used In Single Device Mode 



READ (R) 

EMPTY FLAG ^ 

RETRANSMIT (RT) 


DATA OUT (Q) 
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NOTE: 

1 . Flag detection is accomplished by monitoring the FF, EF and HF signals on either (any) device used in the width expansion configuration. 
Do not connect any output signais together. 


Figure 13. Block Diagram of 2048 x 18/4096 x 18/8192 x 18/16384 x 18 FIFO Memory Used In Width Expansion Mode 
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TRUTH TABLES 

TABLE I - RESET AND RETRANSMIT 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



Inputs 

Internal Status 

Outputs 

Mode 

Rs 

m 

50 

Read Pointer 

Write Pointer 

EF 

FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

Read/Write 

1 

1 

0 

Increment 

Increment 

X 

X 

X 


NOTE: 2661 tbi 07 

1 . Pointer will Increment if flag is high. 


TABLE II - RESET AND FIRST LOAD 

DEPTH EXPANSION/COMPOUND EXPANSION MODE 


Inputs I Internal Status Outputs 


Mode 

RS 

FC 

5^ 

Read Pointer 

Write Pointer 

IF 

IF 

Reset First Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset all Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTES: 2661 tbi 08 

1. ^ is connected to ^ of previous device. See Figure 14. _ 

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, XI = Expansion Input, HF = Half-Full Flag Output 
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Figure 14. Block Diagram of 6149 x 9/12298 x 9/24596 x 9/49152 x 9 FIFO Memory (Depth Expansion) 
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R, W, RS 


Do-Dn 



Dq -Dn 


Dib -Dn D(n-8)-Dn 
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NOTES: 

1 . For depth expansion block see section on Depth Expansion and Figure 1 4. 

2. For Flag detection see section on Width Expansion and Figure 13. 


Figure 15. Compound FIFO Expansion 



Figure 16. Bidirectional FIFO Operation 


DATA IN 



Figure 17. Read Data Fiow-Through Mode 
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CMOS PARALLEL 
FIRST-IN/FIRST-OUT FIFO 
256 X 18-BIT, 512 X 18-BIT & 
IK X 18-BIT 


ADVANCE 

INFORMATION 

IDT72005 

IDT72015 

IDT72025 


FEATURES: 

• First-In/First-Out dual-port memory 

• 256 X 18 organization (IDT72005) 

• 512 X 18 organization (IDT72015) 

• IK X 18 organization (IDT72025) 

• High speed — 25ns access time 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• Status Flags: Empty, Full, Almost Full, Almost Empty 

• Two OE pins for bus matching applications 

• High-performance CEMOS™ technology 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT72005/7201 5/72025 are dual-port memories that 
load and empty data on a first-in/first-out basis. The devices 
use Full and Empty flags to prevent data overflow and under- 
flow and expansion logic to allow for unlimited expansion 
capability in both word size and depth. 


The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the devices 
through the use of the Write (W) and Read (R) pins. The 
devices have a read/write cycle time of 25ns (40MHz). 

The device utilizes an 1 8-bit wide data array to allow for 
control and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. It also features two OE pins for bus matching 
applications. In single device mode, these pins can be used to 

read data at different time intervals. 

_These FIFOs have two end point flags. Empty (EF) and Full 
(FF): and two partial f lags with fixed offsets. Almost Full (AFF) 
and Almost Empty (AEF) for higher memory utilization. All 
flags are active Low outputs. 

The I DT72005/7201 5/72025 are fabricated using IDT's 
high-speed CEMOS technology. They are designed for those 
applications requiring asynchronous and simultaneous read/ 
writes in multiprocessing and rate buffer applications. Military 
grade product is manufactured in compliance with the latest 
revision of MIL-STD-883, Class B. 
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Integrated Device Technology, Inc. 


CMOS PARALLEL 

FLAGGED FIFO WITH OE 

1Kx9, 2Kx9, 4Kx9 

IDT72021 

IDT72031 

IDT72041 





FEATURES: 

• First-In/First-Out dual-port memory 

• Bit organization 

- IDT72021— 1Kx9 

- IDT72031— 2K X 9 

- IDT72041— 4K X 9 

• Ultra high speed 

- IDT72021 — 25ns access time, 35ns cycle time 

- IDT72031 — 35ns access time, 45ns cycle time 

- IDT72041 — 35ns access time, 45ns cycle time 

• Easily expandable in word depth and/or width 

• Asynchronous and simultaneous read and write 

• Functionally equivalent to IDT7202/03/04 with Ou tput 
Enable (OE) and Almost Empty/Almost Full Flag (AEF) 

• Four status flags: Full, Empty, Half-Full (single device 
mode), and Almost Empty/Almost Full (7/8 empty or 7/8 
full in single device mode) 

• Output Enable controls the data output port 

• Auto-retransmit capability 

• Available in 32-pin DIP and surface mount 32-pin LOG 
and PLCC 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

IDT72021/031/041S are high-speed, low-power, dual-port 
memory devices commonly known as FIFOs (First-In/First- 
Out). Data can be written into and read from the memory at 
independent rates. The order of information stored and 
extracted does not change, but the rate of data entering the 
FIFO might be different than the rate leaving the FIFO. Unlike 
a static FtAM, no address information is required because the 
read and write pointers advance sequential ly. The I DT72021 / 
031/041 s can perform asynchronous and simultaneous read 
and w rite operations. There are four status flags, (HF, FF, EF, 
AEF ) to monitor data overflow and underflow. Output Enable 
(OE) is provided to control the flow of data through the output 
port. Additional key features are Write (W), Rejd (R), 
Retransmit (RT), First Load (FL), Expansion In (XI) and 
Expansion Out (XO). The IDT72021/031/041s are designed 
for those applications requiring data control flags and Output 
Enable (OE) in multiprocessing and rate buffer applications. 

The IDT72021/031/041S are fabricated using IDT’s 
CEMOS™ technology. Military grade product is 
manufactured in compliance with the latest version of 
MIL-STD-883, Class B, for high reliability systems. 



FUNCTIONAL BLOCK DIAGRAM 


DATA OUTPUTS 


(Do-Da) 
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PIN CONFIGURATIONS 




De 

Dz _ 
RJRT 
RS 
OE 

EF _ 
XO/HF 
Q7 
Qe 
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LCC/PLCC 
TOP VIEW 


PIN DESCRIPTIONS 


Symbol 

Name 

IBM 

Description 

Do-Db 

Inputs 

1 

Data inputs for 9-bit wide data. 


Reset 

■ 

When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and FF go high, and AEF and EF go low. A reset is required before an initial WRITE 
after power-up. R and W must be high during RS cycle. 

W 

Write 

■ 

When WRITE is low, data can be written into the RAM array sequentially, independent of READ. 

In orderfor WRITEtobe active, FF must be high. When the FIFO is full (FF-low), the internal 
WRITE operation is blocked. 

R 

Read 

1 

When READ is low, data can be read from the RAM array sequentially, indegendent of WRITE. 

In orderfor READ to be active, EF must be high. When the FIFO is empty (EF-low), the internal 
READ operation is blocked. The three-state output buffer is controlled by the read signal and 
the external output control (OE). 

FL/RT 

First Load/ 
Retransmit 

1 

This is a dual_gurpose input. In the single device configuration (XI grounded), activating 
retransmit (FL/RT-low) will set the internal READ pointer to the first location. There is no effect 
on the WRITE pointer. R and W must be high before setting FL/RT low. Retransmit is not 
compatible with depth expansion. In the depth expansion configuration, FL/RT-low indicates 
the first activated device. 

X\ 

Expansion In 

1 

In the single device configuration, XI is grounded. In depth expansion or daisy chain expansion, 
XI is connected to XO (expansion out) of the previous device. 

OE 

Output Enable 

1 

When OE is set high, the data flow through the three-state output buffer is inhibited regardless 
of an active READ operation. A read operation does increment the read pointer in this situation. 
When OE is set low, Qo-Qs are still in a high impedance condition if no READ occurs. For a 
complete READ operation wth data ppearing on Qo-Qs, both R and OE should be asserted low. 

FF 

Full Flag 

0 

When FF goes low, the device is full and further WRITE operations are inhibited. When FF is 
high, the device is not full. 

EF 

Empty Flag 

o 

When EF goes low, the device is empty and further READ operations are inhibited. When EF 
is high, the device is not empty. 


Almost- Empty/ 
Almost-Full Flag 

0 

When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, 
the device is greater than 1/8 full, but less than 7/8 full. 

^/HF 

Expansion Out/ 
Half-Full Flag 

0 

This is a dual purpose output. In the single device configuration (XI grounded), the device is 
more than half full when HF is low. In the depth expansion configuration (XO connected to XI 
ofthe next device), a pulse issentfromXOtoXI when the last location in the RAM array is filled. 

Qo-Qs 

Outputs 

o 

Data outputs for 9-bit wide data. 
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STATUS FLAG 


Number of Words in FIFO 

i 

n 

i 

■ 

IK 

2K 

4K 

0 

0 

0 

o 

— 

o 

n 

1-127 

1-255 

1-511 

H 

L 

H 

H 

128-512 

256-1024 

512-2048 

H 

H 

H 

H 

513-896 

1025-1792 

2049-3584 

H 

H 

L 

H 

897-1023 

1793-2047 

3585-4095 

H 

L 

L 

H 

1024 

2048 

4096 

L 

L 

L 

H 
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ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Ratinq 

Com’l. 

Mil. 

WlfB 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to -i-T.O 

—0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +7Q 

-55 to +125 

°c 

Tbias 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +155 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2677tol04 

1, Stressesgreaterthanthoselisted under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


CAPACITANCE (Ta = +25"C, f = 1 .0 MHz) 


Symbol 

Parameter^^^ 

Condition 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = ov 

mm 

PF 

COUT 

Output Capacitance 

VOUT = ov 

■El 

PF 


NOTE: 2677 tbi 03 

1 . These parameters are sampled and not 1 00% tested. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vccc 

Commercial 

Supply Voltage 

H 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VIH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

ViH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

ViJ’) 

Input Low Voltage 
Commercial and 
Military 

■ 

■ 

0.8 

V 


NOTE: 2677tbl05 

1. 1.5V undershoots are allowed for 10ns once per cycle. 
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DC ELECTRICAL CHARACTERISTICS — IDT72021 

(Commercial: Vcc = 5.0V±1 0%, Ta = 0°C to +70°C; Military: Vcc = 5V±1 0%, Ta = - 55°C to +1 25°C) 


Symbol 

Parameter 

IDT72021 
Commercial 
tA =25, 35ns 

IDT72021 

Military 
tA =30, 40ns 

IDT72021 
Commercial 
tA =50,65,80, 120ns 

IDT72021 

Military 

U=50,65,80, 120ns 

Unit 

Min. 

ESS 

Max. 

Min. 

Typ. 

Max. 


ESS 

^^9 

Min. 

ESS 


lL|(^) 

Input Leakage Current 
(Any Input) 

-1 

— 

1 

-10 

— 

10 

-1 

— 

1 

-10 

— 

10 

pA 


Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

-10 

— 

10 

-10 

— 

10 

11^1 

VOH 

Output Logic “1" Voltage 
loH=-2mA 

2.4 

— 

— 

2.4 

— 

— 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage 
loL = 8mA 

H 

— 

0.4 

— 

— 

0.4 

— 

— 

0.4 

— 

— 

0.4 

V 


Active Power Supply 

Current 

H 

— 

120 

— 

— 

140 

— 

50 

80 

— 

70 

100 

mi 

Icca^^) 


B 

— 

12 

— 

— 

20 

— 

5 

8 

— 

8 

15 

mA 

|CC3^^) 

Power Down Current 
(All Input = Vcc -0.2V) 

B 

— 

500 

— 

— 

900 

— 

— 

500 

— 

— 

900 

pA 
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DC ELECTRICAL CHARACTERISTICS — IDT72031, IDT72041 

(Commercial: Vcc = 5.0V±1 0%, Ta = O^C to +70°C; Military: Vcc = 5V±1 0%, Ta = -55°C to +125'"C) 


Symbol 

Parameter 

IDT72031 
IDT72041 
Commercial 
tA =35,50,65,80,1 20ns 

IDT72031 

IDT72041 

Military 

U =40,50,65,80,1 20ns 

Unit 

Min. 

ESS 

Max. 

Min. 

ESS 

Max. 


Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 



Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic “1" Voltage lour = -2mA 

El 

— 

— 

2.4 

— 

— 

D 

VOL 

Output Logic “0” Voltage lour = 8mA 

— 

— 

0.4 

— 

— 

0.4 

D 

ICCl(3.5) 

Active Power Supply Current 

— 


120 

— 

99 

150 


|CC2^^) 

Standby Current (R = W = RST = FL/^ = Vih) 

— 

8 

12 

— 

■a 

25 


Iccs*^* 

Power Down Current (All Input = Vcc - 0.2V) 

— 

— 

2 

— 

- 

4 

EQ 


NOTES: 2677tbl07 

1 . Measurements with 0.4 < ViN < Vcc. 

2 R > ViH, 0.4 < VouT < Vcc. 

3. Icc measurements are made with OE = HiGH. 

4. Tested at f=20MHz. 

5. Testedatf= 15.3MHz. 
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IDT72021 , IDT72031 , IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE 1K x 9, 2K x 9, 4K X 9 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70' 


IDT72021<^^ 


C; Military: Vcc = 5V±10%, Ta = -55'C to +125“C) 



NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Puise widths iess than minimum vaiue are not aliowed. 

3. Vaiues guaranteed by design, notcurrentiy tested. 

4. Oniy appiies to read data flow-through mode. 


5. 
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IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x I 


MILITARY AND COMMERCIAL TEMPERATURE I 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V±10%, Ta = 0°C to +70' 


— IDT72021<^> (Continued) 

'C; Military: Vcc = 5V±1 0%, Ta = -SS^C to +1 25‘’C) 




W Pulse Width after FF High 


R High to Transitioning AEF 


W Low to Transitioning AEF 


OE High to High-Z (Disable)*^) 


OE Low to Low-Z (Enable)^^) 




NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 







































































































































































































































































IDT72021 , IDT72031 , IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE 1K X 9, 2K x 9, 4K x 9 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS — IDT72031, 

(Commercial: Vcc = 5.0V±1 0%, Ta = 0°C to +70°C: Military: Vcc 


IDT72041^^) 

= 5V+1 0%, Ta = -55°C to +1 25° 


Symbol 


fs 



Shift Frequency 


R Cycle Time 


Access Time 


R Recovery Time 


R Pulse Width^^^ 


R Pulse Low to Data Bus at Low 


W Pulse High to Data Bus at Low 


Data Valid from R Pulse High 


R Pulse High to Data Bus at High 


W Cycle Time 


W Pulse Width'^) 


W Recovery Time 


Data Set-up Time 


Data Hold Time 


RS Cycle Time 


RS Pulse Width(2) 


RS Set-up Time 


RS Recovery Time 


W Pulse Width after FF High 


R High to Transitioning AEF 


W Low to Transitioning AEF 


OE High to High-Z (Disable)*^) 


OE Low to Low-Z (Enable)^^) 




NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Puise widths less than minimum value are not allowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 


72031 X 35 
72041 X 35 


72031 X 40 
72041 X 40 


72031 X 50 
72041 X 50 

































































































































































































































IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x 9, 4Kx 9 


MILITARY AND COMMERCIAL TEMPERATURE I 


AC ELECTRICAL CHARACTERISTICS — IDT72031, 

(Commercial: Vcc = 5.0V±1 0%, Ta = 0°C to +70“C; Military: Vcc ^ 


IDT72041(^) (Continued) 

= 5V±1 0%, Ta = -55*C to +1 25”C) 


Symbol 


fs 



Shift Frequency 


R Cycle Time 


Access Time 


R Recovery Time 


R Pulse Width(2) 


R Pulse Low to Data Bus at Low 


W Pulse High to Data Bus at Low 


Data Valid from R Pulse High 


R Pulse High to Data Bus at High Z^^^ 


W Cycle Time 


W Pulse Width^^* 


W Recovery Time 


Data Set-up Time 


Data Hold Time 


RS Cycle Time 


RS Pulse Width(2) 


RS Set-up Time 


RS Recovery Time 


W Low to HF Low 




W Pulse Width after FF High 


R High to Transitioning AEF 


W Low to Transitioning AEF 


OE High to High-Z (Disable)(^) 


OE Low to Low-Z (Enable)^^^ 




NOTES: 

1 . Timings referenced as in AC Test Conditions. 

2. Pulse widths less than minimum vaiue are not aiiowed. 

3. Values guaranteed by design, not currently tested. 

4. Only applies to read data flow-through mode. 


72031 X 65 
72041 X 65 
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IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x 9, 4K x 9 


AC TEST CONDITIONS 

Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


5V 


TO 

OUTPUT 

PIN 

680£1 


or equivalent circuit 

Figure 1. Output Load 

' Includes scope and jig capacitances. 


AEF, EF 



ggxg 

mmwmm 






Figure 2. Reset 

NOIESj_ 

1 . EF, FF,_HF, and AEF may change status during Reset, but flags will be valid at tRsc. 

2. W and R = Vih around the rising edge of RS. 



<* tA ► 

^ 

7 

L ^ 

1 

t RLZ 



tDV 

1 



( DATA OUT VALID ' 


H tRHZ 

DATA OUT VALID 



DATA IN VALID 


DATA IN VALID 


Figure 3. Asynchronous Write and Read Operation 


NOTE: 

1 . Assume OE is asserted low. 
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CMOS PARALLEL FLAGGED FIFO WITH OE IK X 9, 2K x 9, 4K X 9 MILITARY AND COMMERCIAL TEMPERATURE RANGES 



LAST WRITE 

IGNORED 

WRITE 

FIF 

1ST READ 

ADDITIONAL 

READS 

FIRST 

WRITE 



1 

1 


\ 

S 1 

L 





■ 


a 

m 

a 


a 


o 




H 


■1 

H 
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Figure 4. Full Flag From Last Write to First Read 



LAST READ 


FIRST WRITE 

ADDITIONAL 

WRITES 

FIRST 

READ 



BSjjS 


L 

■1 



■n 


1 

an 

SB 

■ 

HfH 




■■ 


mm 

1 

bH 


■ 

■B 







nHnnaHinnan 

UM 1 M UU 1 
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Figure 5. Empty Flag From Last Read to First Write 

NOTE: 

1 . Assume OE is asserted low. 


4 1 RTC ► 

4 tRT ^ 


RT \ y- 


t RTR — ► 

W,R ^ 




2677dtw09 

Figure 6. Retransmit 
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IDT72021 , IDT72031 , IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x 9, 4K x 9 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


w 


EF 


\ 




t WEF 






-tRPE 


Figure 7. Empty Flag Timing 


\ 


TT 


FF 


W 


tF 


WWWWWWWWWWWWWWW^ . 7^ 


■tWPF 


Figure 8. Full Flag Timing 


W 


HF 


AEF 



. / 


HALF-FULL 



(7/8 FULL) 

H 



Tp tRHF 


HALF-FULL + 1 


1 


ALMOST-EMPTY 

AEF (1/8 FULL-1) 




HALF-FULL (1/2) 


•tRF 


ALMOST-FULL (7/8 FULL + 1) 


f 


f 


(1/8 FULL) 


(7/8 FULL) 


1 


ALMOST-EMPTY (1/8 FULL-1) 


Figure 9. Almost-Empty/Almost-Full Flag and Half-Full Timings 



Figure 10. Output Enable and Read Operation Timings 
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W 

R 


XO 



WRITE TO 
LAST PHYSICAL 
LOCATION 


7 ^ 


-1 


tXOL 


tXOH 




I 


V 




1 


READ FROM 
LAST PHYSICAL 
LOCATION 




tXOL 



Figure 11. Expansion Out 
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OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION 

The IDT72021/031/041 is in th^ Single Device 
Configuration when the Expansion In (XI) control input is 
grounded (see Figure 13). 


(HALF-FULL FLAG) HF AEF 


WRITE (W) 

DATA IN jD) 
FULL FLAG (^) 
RESET (RS) 


t t 



EXPANSION IN (XI) 


7 ^ 


— READ (R) 

^ DATA OUT (Q) 

EMPTY FLAG (EF) 

— RETRANSMIT (RT)_ 

— OUTPUT ENABLE (OE) 


Figure 13. Block Diagram of Single 1K/2K/4K x 9 FIFO 
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IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K x 9, 4K x 9 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WIDTH EXPANSION CONFIGURATION 

Word width may be increased simply by connecting the 
correspon ding input co ntrol s ignals of multiple devices. Status 
flags (EF, FF, HF, and AEF) can be detected from any one 


device. Figure 1 4 demonstrates an 1 8-bit word width by using 
two IDT72021/031/041 devices. Any word width can be 
attained by adding additional IDT72021/031/041s. 



Figure 14. Block Diagram of 1K/2K/4K x 18 FIFO Memory Used In Width Expansion Configuration 
NOTE: 

1 . Flag detection is accomplished by monitoring the FF, EF, HF and AEF signals on either (any) device used in the width expansion configuration. Do 
not connect any output signals together. 


DEPTH EXPANSION (DAISY CHAIN) MODE 

The I DT7202 1/03 1/041 can easily be adapted to applica- 
tions when the requirements are for greater than 1K/2K/4K 
words. Figure 15 demonstrates Depth Expansion using three 
IDT72021/031/041S. Any depth can be attained by adding 
additional devices. The IDT72021/031/041 operates in the 
Depth Expansion configuration when the following conditions 
are met: 

1 . The first device must be designed by grounding the First 

Load (FL) control input. 

2. All other devices must have FL in the high state. 

3. The Expansion Out (W) pin of each device must be tied 
to the Expansion In (XI) pin of the next device. See 
Figure 15. 

4. External logic is needed to generate a composite Full 

Flag (FF) and Empty Flag (EF). This requires the ORing 
of all EFs and ORing of all FFs (i^. all must be set to 
generate the correct composite FF or EF). See Figure 
15. 

5. The Retransmit (RT) function and Half-Full Flag (HF) are 
not available in the Depth Expansion Mode. 

For additional information refer to Tech Note 9: "Cascad- 
ing FIFOs or FIFO Modules". 

COMPOUND EXPANSION MODE 

The two expansion techinques described above can be 
applied together in a straight forward manner to achieve large 
FIFO arrays (see Figure 16). 


BIDIRECTIONAL MODE 

Applications which require data buffering between two 
systems (each system capable of Read and Write operations) 
can be achieved by pairing IDT72021/031/041s as shown in 
Figure 1 7. Care must be taken to assure that the appropriate 
flag is monitor^ by each system (i.e., FF is monitored on the 
^evice where W is used; EF is monitored on the device where 
R is used). Both Depth Expansion and Width Expansion may 
be used in this mode. 



DATA FLOW-THROUGH MODES 

Two types of flow-through modes are permitted: a read 
flow-through and write flow-through mode. For the read flow- 
through mode (Figure 18), the FIFO permits the reading of a 
single word after writing one word of data into an empty FIFO. 
The dat^ enabled on the bus in (tWEF+ tA) ns after the rising 
edge of W, called the first write edge. It remains on the bus 
until the R line is raised from low-to-high, after which tjie bus 
would go into a three-state mode after tRHZ ns. The EF line 
would have a pulse showing temporary deassertion and then 
would be asserted. In the interval of time that R was low, more 
words can be written to the FIFO (the subsequent writes after 
the first write edge will be deassert the Empty Flag); however, 
the same word (written on the first write edge), presented to 
the ou^ut bus as the read pointej;, would not be incremented 
when R was low. On toggling R, the other words that are 
written to the FIFO will appear on the output bus as in the read 
cycle timings. 
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IDT72021, IDT72031, IDT72041 

CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K X 9, 4K X 9 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


In the write flow-through mode (Figure 18), the FIFO 
permits the writing of a single word of data immediately after 
reading one word of data from ajull FIFO. The R line causes 
the FF to be deasserted but the W line, being low causes it to 
be asserted again in anticipation of a new data word. On the 
rising edge of W, the new word is loaded in the FIFO. The W 


line must be toggled when FF is not asserted to write new data 
in the FIFO and to increment the write pointer. 

For additional information refer to Tech Note 8; “Operating 
FIFOs on Full and Empty Boundary Conditions" and Tech 
Note 6: “Designing with FIFOs". 


TRUTH TABLES 

TABLE I— RESET AND RETRANSMIT 

Single Device Configuration/Width Expansion Mode 


Mode 

Inputs 1 

1 Internal Status 

1 Outputs 1 

RS 

RT 

x\ 

Read Pointer 

Write Pointer 

wm 

FF 

^1 


Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

loj 

Retransmit 

1 

0 

0 

Location Zero 


X 

X 

X 

mm 

Read/Write 

1 

1 

0 

Incremenl*^^ 

Increment^^^ 

X 

X 

X 

X 


NOTE: 2677tbl13 

1 . Pointer will increment if flag is High. 


TABLE II— RESET AND FIRST LOAD TRUTH TABLE 

Depth Expansion/Compound Expansion Mode 


Mode 

1 Inputs 1 

1 Internal Status | 

Outputs 1 

RS 


XI 

Read Pointer 

Write Pointer 



Reset First Device 

0 

p 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset All Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTE: 2677tbl14 

1 . >gis connected to XO o^revious device. See Figu re 1 5 . RS = Reset Input FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Flag Full Output, 
XI = Expansion Input, HF = Half-Full Flag Output, AEF = Almost Empty/Almost Full Flag. 



NOTE: 

1 . IDT only guarantees depth expansion with identical IDT part numbers and speed. 
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CMOS PARALLEL FLAGGED FIFO WITH OE IK x 9, 2K X 9, 4K X 9 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


R. W, RS 


Do-Dn 



Figure 16. Compound FIFO Expansion 

NOTES: 

1 . For depth expansion block see section od Depth Expansion and Figure 1 5. 

2. For Flag detection see section on Width Expansion and Figure 14. 



Figure 17. Bidirectional FIFO Mode 


DATA IN ) 




W 

\ 


t RPE H 

R WWV 



If 


/ 


DATA OUT 

t WLZ ► 

* tWEF ► 

-Sees 

t REF U — 

t A 

(5^ DATA OUT VALID ) 
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Figure 18. Read Data Flow-Through Mode 


NOTE: 

1. Assume OE is asserted low. 
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CMOS PARALLEL-SERIAL FIFO 

IDT72103 

2048 X 9-BIT 

IDT72104 

& 4096 X 9-BIT 



FEATURES: 

• 35ns parallel port access time, 45ns cycle time 

• 50MHz serial input/output frequency 

• Serial-to-parallel, parallel-to-serial, serial-to-serial, and 
parallel-to-parallel operations 

• Expandable in both depth and width with no external 
components 

• Flexishift™ — Sets programmable serial word width 
from 4 bits to any width with no external components 

• Multiple flags: Full, Almost-Full (Full-1/8), Full-Minus- 
One, Empty, Almost-Empty (Empty + 1/8), Empty-Plus 
One, and Half-Full 

• Asynchronous and simultaneous read or write 
operations 

• Dual-port, zero fall-through time architecture 

• Retransmit capability in single-device mode 

• Packaged in 40-pin ceramic and plastic DIP, 44-pin LOG 
and PLCC 

• Military product compliant to MIL-STD-883, Class B 


APPLICATIONS: 

• High-speed data acquisition systems 

• Local area network (LAN) buffer 

• High-speed modem data buffer 

• Remote telemetry data buffer 

• FAX raster video data buffer 

• Laser printer engine data buffer 

• High-speed parallel bus-to-bus communications 

• Magnetic media controllers 

• Serial link buffer 

DESCRIPTION: 

The IDT721 03/721 04 are high-speed Parallel-Serial FIFOs 
to be used with high-performance systems for functions such 
as serial communications, laser printer engine control and 
local area networks. 

A serial input, a serial output and two 9-bit parallel ports 
make four modes of data transfer possible: serial-to-parallel, 
parallel-to-serial, serial-to-serial, and parallel-to-parallel. The 
IDT721 03/ 721 04 are expandable in both depth and width for 
all of these operational configurations. 


FUNCTIONAL BLOCK DIAGRAM 


SERIAL 

INPUT 


SERIAL 

OUTPUT 

CIRCUITRY 


SERIAL/ 

PARALLEL 

CONTROL 


DATA INPUTS (Do-D 8) 


WRITE 

POINTER 


RAM ARRAY 
2048 x 9 
4096 X 9 


READ 

POINTER 


DEPTH 

EXPANSION 

LOGIC 


SERIAL 

OUTPUT 

CIRCUITRY 


SERIAL 

OUTPUT 

-*» SO 

— SOX 

— SOCP 


DATA OUTPUTS (Qo-Qb) 


CEMOS and Rexishift are trademarks of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


©1992 Integrated Device Technology, Inc. 


APRIL 1992 
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CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DESCRIPTION (CONTINUED) 

The IDT721 03/721 04 may be configured to handle serial 
word widths of four or greater using IDT’s unique Flexishift 
feature. Flexishift allows serial width and depth expansion 
without external components. For example, you may config- 
ure a 4K X 24 FIFO using three IDT72104s in a serial width 
expansion configuration. 

Seven flags are provided t^ignal me mory s tatus of the 
FIFO. The flags are FF (Full), A F (7/8 full), FF-1 (Full-minus- 
one), EF (Empty), AE (1/8 full), EF+1 (Empty-plus-one), and 
HF (Half-full). 


Read (R) and Write (W) control pins are provided for 
asynchronous and simultaneous operations. An output en- 
able (OE) control pin is available on the parallel output port for 
high jmpedance control. The depth expansion control pins XO 
and XI are provided to allow cascading for deeper FIFOs. 

The IDT721 03/721 04 are manufactured using IDT’s 
CEMOS™ technology. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD-883, 
Class B. 


PIN CONFIGURATIONS 



TOP VIEW 


INDEX 

V 


Do 

XI 


t:]7 

]8 


SO/PO ha 


sox 


SOCP Mil 


so 

AEF 


FF-1 t]i4 


FF 


Qo pie 
GND hi7 


]io 


p12 

[]13 


]15 


Q Q 
n— TT- 


6 5 4 3 2 1 1 44 43 42 41 40 


J44-1 

& 

L44-1 


18 19 20 21 22 23 24 25 26 27 23 


39 [ 
38 [ 
37 [ 
36 C 
35 C 
34 C 
33 [ 
32 [ 
31 [ 
30 [ 
29 [ 


^P_ 

^RT 

RS 

SI 

Slop 

SIX 

SI^PI 

OE 

^+1 

EF 

>ra/HF 


^ c\j CO Irr to cd n- co 

OOOOz OOOOg 2753drw03 

o o 


LCC/PLCC 
TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Military 


Vtehm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

Oto+70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

X 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +155 

X 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2753 Ibl 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = -h25°C, f = 1 .OMHz) 


Symbol 

Parameter^^* 

Conditions 

Max. 


CiN 

Input Capacitance 

VIN = ov 

10 

■a 

COUT 

Output Capacitance 

VOUT = ov 

12 

■a 


NOTE: 2753 tbi 04 

1 . This parameter is sampled and not 1 00% tested. 

RECOMMENDED DCOPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

ESI 



VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

ViH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

Vil(1) 

Input Low Voltage 

— 

— 

0.8 

V 


NOTE: 2753 tbI 05 

1. 1.5V undershoots are allowed for 10ns once per cycle. 


PIN DESCRIPTION 


Symbol 

Name 

IQ 

Description 

Do-Da 

Data Inputs 

Serial Input Word 
Width Select 

I/O 

In a parallel input configuration - data inputs for 9-bit wide data. 

In a serial input configuration - one of the nine output pins is used to select the serial input 
word width. 

RS 

Reset 

■ 

When RS is set low, internal READ and WRITE pointers are set to the first location of the 
RAM array. EF, EF+1 , AEF are all LOW after a reset, while FF, FF-1 , HF are HIGH after a 
reset. 

W 

Write 

1 

A parallel word write cycle isinitiated on the falling edge of W if the FF is high. When the FIFO 
is full, FF will go low inhibiting further write operations to prevent data overflow. In a serial 
input configuration, data bits areclocked into the input shift register and the write pointer does 
not advance until a full parallel word is assembled. One of the pins, Di, is connected to W 
and advances the write pointer every i-th serial input clock. 

R 

Read 

1 

A read cycle is initiated on the falling edge of R if the EF is high. After all the data from the 
FIFO has been read EF will go low Inhibiting further read operations. In a serial output 
configuration, a data word is read from memory into the output shift register. One of the pins, 
Qj, is connected to R and advances the read pointer every j-th serial output clock. 

FL/RT 

First Load/ 
Retransmit 

1 

This is a dual-purpose pin. In multiple-device mode, FL/RT is grounded to indicate the first 
device loaded. 

In single-device mode, FL/RT acts as the retransmit input. Single-device mode is initiated 
by grounding the XI pin. 

X\ 

Expansion In 

1 

In single-device mode, XI is grounded. _ 

In depth expansion or daisy chain mode, XI is connected to the XO pin of the previous device. 

OE 

Output Enable 

1 

When OE is LOW, both parallel and serial outputs are enabled. When OE is HIGH, the 
parallel output buffers are placed in a high-impedance state. 

Qo-Qa 

Data Outputs / 

Serial Output 

Word Width Select 

0 

In a parallel output configuration - data outputs for 9-bit wide data. In a serial output 
configuration - one of nine output pins used to select the serial output word width. 

FF 

Full Flag 

0 

FF is asserted LOW when the FIFO is full and further write operations are inhibited. When 
the FF is HIGH, the FIFO is not full and data can be written into the FIFO. 

FM 

Full-1 Flag 

0 

FF-1 goes LOW when the FIFO memory array is one word away from being full. It will remain 
LOW when every memory location is filled. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION 


Symbol 

Name 

I/O 

Description 

W/HF 

Expansion Out/ 
Half-Full Flag 

0 

HF is LOW when the FIFO is more than half-full in the single device or width expansion 
modes. The HF will remain LOW until the difference between the write and read pointers is 
less than or equal to one-half of the FIFO memory. 

In depth expansion mode, a pulse is written from XO to XI of the next device when the last 
location in the FIFO is filled. Another pulse is sent from XO to XI of the next device when the 
last FIFO location is read. 


Almost-EmpW/ 
Almost-Fulf Flag 

0 

When AEF is LOW, the FIFO is empty to 1/8 full or 7/8 full to completely full. If AEF is HIGH, 
then the FIFO is greater than 1/8 full, but less than 7/8 full. 

EF+T 

Empty-h1 Flag 

0 

EF+ 1 is LOW when there is zero or one word word in the FIFO memory array. 

EF 

Empty Flag 

o 

EF goes LOW when the FIFO is empty and further read operations are inhibited. FF is HIGH 
when the FIFO is not empty and data reads are permitted. 

SI 

Serial Input 

I 

Data input for serial data. 

SO 

Serial Output 

0 

Data output for serial data. 

SICP 

Serial Input Clock 

I 

This pi n is the serial input clock. On the rising edge of the SICP signal, new serial data bits 
are read into the serial input shift register. 

SOCP 

Serial Output 

Clock 

I 

This pin is the serial output clock. On the rising edge of the SOCP signal, new serial data 
bits are read from the serial output shift register. 

SIX 

Serial Input 

Expansion 

1 

SIX controls the serial input expansion for word widths greater than 9 bits. In a serial input 
configuration, the SIX pin of the least significant device is tied HIGH. The SIX pin of all other 
devices is connected to the Ds pin of the previous device. In parallel input configurations or 
serial input configurations of 9 bits or less, SIX is tied HIGH. 

SOX 

Serial Output 
Expansion 

1 

SOX controls the serial output expansion for word widths greaterthan 9 bits. In a serial output 
configuration, the SOX pin of the least significant device is tied HIGH. The SOX pin of all 
other devices is connected to the Qs pin of the previous device. In parallel output 
configurations or serial output configurations of 9 bits or less, SOX is tied HIGH. 

si/pi 

Serial/Parallel Input 

■ 

When this pin is HIGH.Jhe FIFO is in a parallel input configuration and accepts input data 
through Do-Da. When SI/PI is LOW, the FIFO is in a serial input configuration and data is 
input through SI. 

^/PO 

Serial/Parallel Output 

■ 

When this pin is HIGH, the FIFO is in a parallel output configuration and sends output data 
through Qo-Qa. When SO/PO is LOW the FIFO is in a serial output configuration and data 
is input through SO. 

GND 

Ground 


One ground pin for the DIP package and five ground pins for the LCC/PLCC packages. 

Vcc 

Power 


One + 5V power pin. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 


(Commercial: Vcc = 5.0V ± 10%, Ta = 0“C to +70°C: Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72103/72104 

Commercial 

tA = 35, 50, 65, 80,120 ns 

IDT721 03/721 04 

Military 

tA = 40, 50, 65, 80,120 ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 


Input Leakage Current 
(Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 


Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, 
louT = 

2.4 

— 

— 


— 

— 

V 

VOL 

Output Logic "0" Voltage, 
louT = SmA^^' 

— 

— 

0.4 

— 

— 

B 

V 

Icci^^^ 

Average Vcc Power Supply Current 

— 

90 

140 

— 

100 

160 

mA 

|CC2(®) 

Average Standby Current 
(R = W=RS= FLyRT = ViH) 

(SOCP = SICP = ViL) 


8 

12 


12 

25 

mA 

ICC3(L)(^'®^ 

Power Dov/n Current 

— 

— 

2 

— 

— 

4 

mA 

ICC3{S)(3'®) 

Power Down Current 

— 

, — 

8 

— 

— 

12 

mA 


NOTES: 2753tbl06 

1 . Measurements with 0.4 ^ Vin < Vcc. 

2. RsVih,SOCPsVil,0.4 5Vout^Vcc. 

3. Icc measurements are made with outputs open. 

4. For SO, lour = -8mA. 

5. For SO, lour =1 6mA. 

6. SOCP = SICPS 0.2V; other Inputs = Vcc -0.2V. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2753 tbi 07 


D.U.T.- 


5V 


1.1 Kn 


680n < 4= 30pF‘ 



or equivalent circuit 
Figure 1. Ouput Load 
*lncludins jig and scope capacitances 



5.5 


5 






























































IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; 


Symbol 


fs Parallel Shift Frequency 


fsocp Serial-Out Shift Frequency 


fsicp Serial-In Shift Frequency 


PARALLEL-OUTPUT MODE TIMINGS 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read Cycle Time 


Write Pulse Low to Data Bus at Low Z 


Read Pulse Low to Data Bus at Low Z 




Data Valid from Read Pulse High 


PARALLEL-INPUT MODE TIMINGS 


Data Set-up Time 


Data Hold Time 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


RESET TIMINGS 


tRSC Reset Cycle Time 


tRS Reset Pulse Width 


tRSS Reset Set-up Time 


tRSR Reset Recovery Time 


RESET TO FLAG TIMINGS 


tRSFi Reset to EF, AEF, and EF+1 Low 


tRSF2 Reset to HF, FF, and FF-1 Low 


RESET TO OUTPUT TIMINGS - SERIAL MODE ONLY 


Reset Going Low to Qo-a Low 


tRSQH Reset Going High to Qo-a High 


tRSDL Reset Going Low to Do-a Low 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


tRT Retransmit Pulse Width 


Retransmit Set-up Time 


tRTR Retransmit Recovery Time 


PARALLEL MODE FLAG TIMINGS 


Military: Vcc = 5.0V ± 10%, Ta = -55°C to +^25°C) 


Commercial 


MM. and Com'l. 



Read High to Transitioning HF, AEF and FF-1 


Read Low to Transitioning AEF and EF+1 


Read Pulse Width after EF High 


Write High to EF High 


Write Low to FF Low 


Write Low to Transitioning HF, AEF and FF-1 


Write High to Transitioning AEF and EF+1 


Write Pulse Width after FF High 


Military 


IDT721 03x35 IDT721 03x40 IDT721 03x50 
IDT721 04x35 IDT721 04x40 IDT721 04x50 


Min. 


Min. Max. 


22.2 


50 


50 




NOTE: 

1 . Values guaranteed by design, not tested. 
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1DT72103, 1DT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C: Military: Vcc = 5.0V ± 10%, Ta = -55°C to +125°C) 


Commercial and Military 


Symbol Parameter 


fs Parallel Shift Frequency 


fsocp Serial-Out Shift Frequency 


fsicp Serial-ln Shift Frequency 


PARALLEL-OUTPUT MODE TIMINGS 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read Cycle Time 


Write Pulse Low to Data Bus at Low Z 


Read Pulse Low to Data Bus at Low Z 




Data Valid from Read Pulse High 


PARALLEL-INPUT MODE TIMINGS 


Data Set-up Time 


Data Hold Time 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


RESET TIMINGS 


Reset Cycle Time 


tRS Reset Pulse Width 


tRSs Reset Set-up Time 


tRSR Reset Recovery Time 


RESET TO FLAG TIMINGS 


Reset to EF, AEF, and EF-^1 Low 


tRSF2 Reset to HF, FF. and FF-1 Low 


RESET TO OUTPUT TIMINGS - SERIAL MODE ONLY 


tRSQL Reset Going Low to Qo-a Low 


tRSQH Reset Going High to Qo- 8 High 


tRSDL Reset Going Low to Do-e Low 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


tRT Retransmit Pulse Width 


Retransmit Set-up Time 


tRTR Retransmit Recovery Time 


PARALLEL MODE FLAG TIMINGS 



m 


Read High to FF High 


Read High to Transitioning HF, AEF and FF-1 


Read Low to Transitioning AEF and EF-i-1 


Read Pulse Width after EF High 


Write High to EF High 


Write Low to FF Low 


Write Low to Transitioning HF, AEF and FF-1 


Write High to Transitioning AEF and EF-h1 


Write Pulse Width after FF High 


NOTE: 

1 . Values guaranteed by design, not tested. 


IDT721 03x65 
IDT721 04x65 


Min. Max. 


IDT721 03x80 
IDT721 04x80 


Min. 


\mnm\ 


IDT72103X120 

IDT72104X120 


Min. Max. 


Timing 
Unit Figure 































































































































































































































IDn2103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 1 0%, Ta = 0°C to +7Q°C; Military: Vcc = 5.0V 


Commercial 
IDT721 03x35 
IDT721 04x35 

Symbol Parameter 


DEPTH EXPANSION MODE TIMINGS 


ReadA/Vrite to XO Low 


ReadA/Vrite to XO High 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


SERIAL-INPUT MODE TIMINGS 


Serial Data In Set-up Time to SICP Rising Edge 


Serial Data In Hold Time to SICP Rising Edge 


SIX Set-up Time to SICP Rising Edge 


W Set-up Time to SICP Rising Edge 


W Hold Time to SICP Rising Edge 


Serial In Clock Width High/Low 


SI/PI Set-up Time to SICP Rising Edge 


SERIAL-OUTPUT MODE TIMINGS 


SO/PO Set-up Time to SOCP Rising Edge 


SOX Set-up Time to SOCP Rising Edge 


R Set-up Time to SOCP Rising Edge 


R Hold Time to SOCP Rising Edge 


Serial Out Clock Width High/Low 


SERIAL MODE RECOVERY TIMINGS 


tREFSO Recovery Time SOCP after EF Goes High 


tRFFSi Recovery Time SICP after FF Goes High 


SERIAL MODE FLAG TIMINGS 


tsocEF I SOCP Rising Edge (Bit 0- Last Word) to EF Low 




SOCP Rising Edge to FF-1, HF. AEF High 


SOCP Rising Edge to AEF. EF. EF+1 Low 


SICP Rising Edge (Last Bit- First Word) to EF High 


SICP Rising Edge (Bit 1 -Last Word) to FF Low 


SICP Rising Edge to EF+1 . AEF High 


SICP Rising Edge to FF-1 . HF. AEF High 


SERIAL-INPUT MODE TIMINGS 


SICP Rising Edge to D^’' 


SERIAL-OUTPUT MODE TIMINGS 


tPD2 SOCP Rising Edge to 


tsoHZ SOCP Rising Edge to SO at High-Z^^* 


tsoLZ SOCP Rising Edge to SO at Low-Z 


tsoPD SOCP Rising Edge to Valid Data on SO 


OUTPUT ENABLE/DISABLE TIMINGS 


± 10%, Ta = -55^ 


Military 


IDT721 03x40 
IDT721 04x40 


Min. 


IDMfll 


Cto +125“C) 


MIL and Com'l. 


IDT721 03x50 
IDT721 04x50 


Min. Max. 


Timing 
Unit Figure 




Output Enable to Low-Z (Enable)^^) 


Output Enable to Data Valid (Qo-a) 


NOTE: 

1 . Values guaranteed by design, not tested. 
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IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 X 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C; Military: Vcc = 5.0V ± 1 0%. Ta = -55°C to +^ 25°C) 


Symbol 

Parameter 

Commercial and Military 

Unit 

Timing 

Figure 

' IDT721 03x65 
IDT721 04x65 

IDT721 03x80 
IDT721 04x80 

IDT72103X120 

IDT72104X120 

Min. 1 Max. 


Min. I Max. 

1 DEPTH EXPANSION MODE TIMINGS | 

tXOL 

Read/Write to XO Low 

— 

65 

— 

1 80 1 

— 

120 

1 ns 

13 

tXOH 

Read/Write to XO High 

— 

65 

— 

|||[^l]||| 

— 

120 


13 

txi 

XI Pulse Width 

65 

— 

80 

— 

120 

— 


14 

tXIR 

XI Recovery Time 

10 

— 

10 

— 

10 

— 


14 

txis 

XI Set-up Time 

15 

— 

15 

— 

15 

— 


14 


SERIAL-INPUT MODE TIMINGS 


Serial Data In Set-up Time to SICP Rising Edge 


Serial Data In Hold Time to SICP Rising Edge 


SIX Set-up Time to SICP Rising Edge 


W Set-up Time to SICP Rising Edge 


W Hoid Time to SICP Rising Edge 


Serial In Clock Width High/Low 


SI/PI Set-up Time to SICP Rising Edge 


SERIAL-OUTPUT MODE TIMINGS 


SO/PO Set-up Time to SOCP Rising Edge 


SOX Set-up Time to SOCP Rising Edge 


R Set-up Time to SOCP Rising Edge 


R Hold Time to SOCP Rising Edge 


Serial Out Clock Width High/Low 


SERIAL MODE RECOVERY TIMINGS 


tREFSO Recovery Time SOCP after EF Goes High 


tRFFSl Recovery Time SICP after FF Goes High 


SERIAL MODE FLAG TIMINGS 


SOCP Rising Edge (Bit 0- Last Word) to EF Low 


SOCP Rising Edge (Bit 0- First Word) to FF High 


SOCP Rising Edge to FF-1 , HF, AEF High 


SOCP Rising Edge to AEF, EF, EF+1 Low 


SICP Rising Edge (Last Bit-First Word) to EF High 


SICP Rising Edge (Bit 1-Last Word) to FF Low 


SICP Rising Edge to EF+1 , AEF High 


SICP Rising Edge to FF-1 , HF, AEF High 


SERIAL-INPUT MODE TIMINGS 


SICP Rising Edge to D^^* 


SERIAL-OUTPUT MODE TIMINGS 


tPD2 SOCP Rising Edge to 


tsoHZ I SOCP Rising Edge to SO at High-Z”' 


SOCP Rising Edge to Valid Data on SO 


OUTPUT ENABLE/DISABLE TIMINGS 


tOEHZ 


tOELZ I Output Enable to Low-Z (Enable)^^) 


Output Enable to Data Valid (Qo-a) 



5 

25 

5 

5 

20 

5 

5 

22 

5 




5 

35 

5 

30 

5 

35 

5 

35 



NOTE: 2753 drw11 

1 . Values guaranteed by design, not tested. 


5.5 


9 






































































































































































































































ID772103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4098 x 9-BIT 


GENERAL SIGNAL DESCRIPTION 
INPUTS: 

Data Inputs (Do-Ds) 

The parallel-in mode isselected by connecting the SI/PI pin 
to Vcc. Do-Ds are the data input lines. 

The serial-input mode is selected by grounding the SI/PI 
pin. The Do-Ds lines are control output pins used to program 
the serial word width. 

Reset (RS) 

Reset is accomplished whenever the RS input is taken to 
a low state. Both internal read and write pointers are set to the 
first location during reset. A reset is required after power up 
before^write operation can take place. Both Read (R) and 
Write (W) inputs must be high during reset. 

Write (W) _ 

A write cycje^is initiated on the falling edge of W provided 
the Full Flag (FF) is not asserted. Data set-up an^old times 
must be met with respect to the rising edge of W. Data is 
stored in the RAM array sequentially and independently of any 
on going read operation. 

When the FIFO is full, the FF will go low inhibiting further 
write operations to prevent ^ta overflow. After a valid read 
operation is completed, the FF will go high after tRFF allowing 
a valid write to begin. 

Read (R) 

A read cycle is initiated on the falling edge of R, provided 
the EF is not set. Data is accessed on a first-in/first out^ basis 
independent of any on going write operations. After R goes 
high, the Data Outputs (Qo-Qs) go to a high impedance 
condition until the next read operation. When all the data has 
been read from the FIFO, the EF will go low, and Qo-Qs will go 
to a high impedance state inhibiting further read operations. 
After the completion of a valid write operation, the EF will go 
high after tWEF allowing a valid read to begin. 

First Load/Retransmit (FL/RT) 

In the depth-expansion mode, the FL7RT pin is grounded to 
indicate th at it is the first device loaded. In the single-device 
mode, the FL/RT pin acts as the retransmit input. The singje- 
device mode is initiated by grounding the Expansion-In (XI) 
pin. 

The IDT721 03/721 04 can be made to retransmit data 
when the RT input is pulsed low. A retransmit operation will 
set the internal read pointer to the first location ^d will not 
affect the write pointer. During retransmit, R and W must be 
set high and the FF will be affected depending on the relative 
locations of the read and write pointers. This feature is useful 
when less than 2048/4096 writes are performed between 
resets. The retransmit feature is not available in the depth 
expansion mode. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Expan^n In (XI) 

The XI pin is grounded to indicate an operation in the the 
single-devi^ mode. In the depth expansion or daisy-chain 
mode, the XI pin is connected to the XO pin of the previous 
device. 

Output Enable (OE) 

When OE is high, the parallel output buffers are tristated. 
When OE is low, both parallel and serial outputs are enabled. 

Serial input (SI) 

Serial data is read into the serial input register via the SI pin. 
In both depth and serial width expansion modes, the serial- 
input signals of the different FIFOs in the expansion array are 
connected together. 

Serial Input Clock (SICP) 

Serial data is read into the serial input register on the rising 
edge of the SICP signal. In both depth and serial width 
expansion modes, the SICP signals of the different FIFOs in 
the expansion array are connected together. 

Serial Output Clock (SOCP) 

New serial data bits are read from the serial output register 
on the rising edge of the SOCP signal. In both depth and serial 
width expansion modes, the SOCP signals of the different 
FIFOs in the expansion array are connected together. 

Serial Input Expansion (SIX) 

The SIX pin is tied high for single-device serial or parallel 
input operation. In a serial input configuration, the SIX pin of 
the least significant device is tied HIGH. The SIX pin of all 
other devices is connected to the Ds pin of the previous 
device. 

Serial Output Expansion (SOX) 

The SOX pin is tied high for single-device serial or parallel 
output operation. In a serial output configuration, the SOX pin 
of the least significant device is tied HIGH. The SOX pin of all 
other devices is connected to the Qs pin of the previous 
device. 

Serial/P^allel Input (SI/PI) 

The SI/PI pin programs whether the IDT721 03/721 04 
accepts parallel or serial data as input. When this pin is low, 
the FIFO expects serial data and the Do-Ds pins become 
output pins used to program the write signal and the_s^erial 
input word width. For instance, connecting Ds to W_will 
program a serial word width of 7 bits; connecting Dr to W will 
program a serial word width of 8 bits and so on. 

Serial/Parallel Output (SO/PO) 

The SO/PO pin programs whether the IDT721 03/721 04 
outputs parallel or serial data. When this pin is low, the FIFO 
expects serial data and the Qo-Qs pins output signals used to 
program the read signal and the serial output word width. 


5.5 


10 




IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OUTPUTS: 

Data Outputs (Qo-Qs) 

Data outputs for 9-bit wide data. These output lines are in 
a high impedance condition whenever R is in a high state. The 
serial output mode is selected by grounding the SO/PO pin. 
The Qo-Qs lines are control pins used to program the serial 
word width. 

Serial Output (SO) 

Serial data is output on the SQ pin. In both depth and serial 
width expansion modes the serial output signals of the 
different FIFOs in the expansion array are connected 
together. Following reset, SO is tristated until the first rising 
edge of the Serial Out Clock (SOCP) signal. Data is clocked 
out least significant bit first. In the serial width expansion 
mode, SO is tristated again after the ninth bit is output. 

FuMFlag {FF) 

FF is asserted low when the FIFO is full. When the FIFO 
is full, the internal write pointer will not be incremented by any 
additional write pulses. 

Full Flag - Serial In Mode 

When th^lFO is loaded serially, theSerial In Clock (SICP) 
asserts the FF. On the second rising edge of the SICP for the 
last word in the FIFO, the FF will assert low, and it will remain 
asserted until the next read operation. Note that when the FF 
is asserted , the last SICP for that word will have to be stretched 
as shown in Figure 23. 

Full Flag - Parallel-In Mode 

J/Vhen the FIFO is in the Parallel-In mode, the falling edge 
of W asserts the FF (low). The FF is then de-asserted (high) 
by subsequent read operations - either serial or parallel. 


Full-Mi nus-O ne Fiag (FF-1) 

The FF-1 flag is asserted low when the FIFO is one word 
away from being full. It will remain asserted when the FIFO is 
full. 

Expansion Out/Half-Full Flag ( XO/HF) 

In the single^device mode, the XO/HF pin operates as a HF 
pin when ^ XI pin is grounded. After half of the memory is 
filled, the HF will be set to low at the falling edge of the next 
v/rite operation. It will remain set until the difference between 
the write pointer and read pointer is less than or equal to one- 
half of the FIFO total memory. The HF is then reset by the 
rising edge of the read operation. 


jn the multiple-device mode, the )^in is connected to the 

XO pin of the previous device. The XO pin signals a pulse to 
the next device when the previous device reaches the best 
location of memory in the daisy chain configuration. 

Almos t-Em pty or Almost-Full Flag (AEF) 

The AEF asserts low if there are 0 -255 or 1 793-2048 bytes 
in the IDT721 03, 2K x 9 FIFO. The AEF asserts low if there 
are 0-51 1 or 3585-4096 bytes in the IDT721 04, 4K x 9 FIFO. 


Empty-Plus-One Flag (EF+1) 

In the parallel-output mode, the EF-hI flag is asserted low 
when there is one word or less in the FIFO. It will remain low 

when the FIFO is empty. 

In the serial-output mode, the EF-i-1 flag operates as an 
EF+2flag. It goes low when the second to the last word is read 
from the RAM array and is ready to be shifted out. 

Empty Flag (EF) - Parallel-Out Mode 

When the FIFO is in the parallel out mode ^nd there is only 
one word in the FIFO, the falling edge of the R line will cause 
the EF line to be asserted low. This is shown in Figure 6. J[he 
EF is then de-asserted high by either the rising edge of W or 
the rising edge of SICP, as shown in Figure 6. 

Empty Flag - Serial-Out Mode 

The use of the EF is important for properserial-out opera- 
tion when the FIFO is almost empty. The EF flag is asserted 
low after the first bit of the last word is shifted out. This is 
shown in Figure 22. 


TABLE 1 — STATUS FLAGS 


Number of 

Words in FIFO 
IDT72103 IDT72104 


FF-1 


HF 

(1) 

EF+1 


0 

0 

H 

H 

L 

H 

L 

L 

1 

1 

H 

H 

L 

H 

L 

H 

2-255 

2-511 

H 

H 

L 

H 

H 

H 

256-1024 

512-2048 

H 

H 

H 

H 

H 

H 

1025-1792 

2049-3584 

H 

H 

H 

L 

H 

H 

1793-2046 

3585-4094 

H 

H 

L 

L 

H 

H 

2047 

4095 

H 

L 

L 

L 

H 

H 

2048 

4096 

L 

L 

L 

L 

H 

H 


NO TE: 2753*112 

1. EF+1 acts as EF+2 in the seriaJ out mode. 
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PARALLEL TIMINGS: 


RS 


W 






AEF, EF+1, EF 
FF^i.HF, FF 


-tRSC- 


-tRS- 




-tRSS- 




-tRSS- 


-tRSR- 




-tRSFl- 




-tRSF2- 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXm ^ 


NOTE: 

1 . All flags may change status during Reset, but flags will be valid at tRsc. 


Figure 2. Reset 


W 




-twc- 




tWPW- 


-tWR- 


Do-8 


- ( ) 


-tos- 


tDH 


Figure 3. Write Operation in Parailei Data in Mode 



Figure 4. Read Operation in Parailei Data Out Mode 








iffi 

■ 



BS&SSBS9BHH 
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NOTE: 

1 . All flags may change status during Retransmit, but flags will be valid at tRTC. 


Figures. Retransmit 
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NOTES: 

1. Data is valid on this edge. _ _ 

2. The Empty Flag is asserted by R in the Parallel-Out mode and is specified by tHEF. The EF flag is deasserted by the rising edge of W. 

3. First rising edge of Write after EF is set. 

Figure 6. Empty Flag Timings in Parallel Out Mode 



NOTE: _ 

1 . For the assertion time, tWFF is used when data is written in the Parallel mode. The FF is de-asserted by the rising edge of R. 

Figure 7. Full Flag Timings in Parallel-In Mode 



Almost 
AEF Empty 


Almost 

Empty AEF 



Figure 8. Almost-Empty Flag Region 


Figure 9. Almost-Full Flag Region 
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Figure 11. Empty+1 Flag Timings 
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Figure 12. Output Enable Timings 
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Figure 13. Expanslon>Out 
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Figure 14. Expansion-In 



Figure 15. Read Data Flow-Through Mode 



Figure 16. Write Data Fiow-Through Mode 
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SERIAL TIMINGS: 




NOTE: 

1 . SICP should be in the steady low or high during tnss. The first low-high (or high-low) transition can begin after tRSR. 
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NOTES: 

1 . For the stand alone mode, N > 4 and the input bits are numbered ^o N-1 . 

2. For the recommended interconnections, Di is to be directiy tied to W and the tS4 and tH4 requirements wiii be satisfied. For users that modify W 
externaily, tS4 and tH4 requirements have to be met. 

3. After SI/PI has been set up, it cannot be dynamicaliy changed; it can only be changed after a reset operation. 

Figure 19. Write Operation In Serial-In Mode 



♦-tSOCW-*|^tSO( 

0 
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4 1/tSOCP » 
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sox )( 





tS7 



Qi 

S 

/ 

a 





j 

tS8 

fC 


tH8 



M 

R 

\ 

/ 


f 

\ 

SO 
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\ (2) 



-J 

4 tSOHZ 


! 


! 

\ 

(3) 

\ 

* tSOLZ » 

4 tSOPD- 
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NOTES: 

1 . After SO/PO has been set up, it cannot be dynamicaily changed; it can only be changed after a reset operation. 

2. For single device: Read out the last bit before EF is asserted. 

For Serial Width Expansion mode; Read out the last bit of the current memory location from the active device. 

3. For singie device: The operation starts after Reset. 

For Seriai Width Expansion mode: Read the first bit of the current memory location from the active device. 

Figure 20. Read Operation In Serial-Out Mode 
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NOTES: 

1 . Parallel Read shown for reference only. Can also use serial output mode. 

2. The Empty Flag is de-asserted after the N-1 rising edge of SICP of the first serial-in word. In the Serial-Out mode, a new read operation can begin 
tREF So afte r EF goes HIGH. In the Parallel-Out mode, a new read operation can occur immedately after FF goes HIGH. 

3. The EF+1 Flag is de-asserted after the N-1 rising edge of SICP of the second serial-in word. 


Figure 21. Empty Flag and Empty+1 Flag De-assertion In the Serlal-ln Mode 



NOTES: 

1. Parallel write shown for reference only. Can also use serial input mode. 

2. The Empty Flag (EF) is asserted in Serial-Out mode by using the tsocEF parameter. This parameter is measured in the worst case condition from 
the rising edge of the SOCP used to clock d^a bit 0. Whenever EF goes LOW, there is only one word to be shifted oi^ In the Parallel-In mode, the 
EF flag is de-asserted by the rising edge of W. In the Serial-In mode, the EF flag is de-asserted by the rising edge of W. 

3. First Write rising edge after EF is s^ 

4. SOCP should not be clocked until EF goes HIGH. 


Figure 22. Empty Flag and Empty+1 Flag Assertion In the Serial-Out Mode (FIFO Being Emptied) 
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1 . The Full Flag is asserted in the Serial-In mode by using the tsicFF parameter. This parameter is measured in the worst case condition from the rising 
edge of SICP followed by a +tWFF) delay from the first rising edge of SICP of the last word. 

2. First Read rising edge after FF is set. 

3. SICP should not be clocked until FF goes HIGH. 


Figure 23. Full Flag and Full-1 Flag Assertion in the Serial-In Mode (FIFO Being Filled) 



NOTES: 

1 . The FIFO is full and a new read sequence is started. 

2. On the first rising edge of SOCP, the FF is de-asserted. In the Serial-In mode, a new write operation can begin following tRFFSi after FF, goes HIGH. 
In th e Par allel-In mode, a new write operation can occur immediately after FF goes HIGH. 

3. The FF-1 flag is de-asserted after the first SOCP of the second serial word. 

Figure 24. Full Flag and Full-1 Flag De-assertion in the Serial-Out Mode 
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Figure 25. Half-Full, Almost-Full and Almost-Empty Timings for Serlal-ln Mode 



Figure 26. Half-Full, Almost-Full and Almost-Empty Timings tor Serial-Out Mode 
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CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


OPERATING DESCRIPTION 

PARALLEL OPERATING MODES: 

Parallel Datajnput 

By setting SI/PI high, data is written into the FIFO in parallel 
through the Do-Ds input data lines. 

Parallel Data Output 

By setting SO/PO high, the parallel-out mode is chosen. In 
the parallel-out mode, as shown in Figure 4, data is available 
tA after the falling edg£of R and the output bus Q goes into 
high impedance after R goes high. _ 

Alternately, the user can access the FIFO by keeping R low 
and enabling data on the bus by asserting OE. When_R is low, 
the OE is high and the output bus is tri-stated. When R is high, 
the output bus is disabled irrespective of OE. The enable and 
disable timings forOE are shown in Figure 12. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Single Device Mode 

A single 1D1 721 03/721 04 may be used when application 
requirementsarefor2048/4096wordsorless. The IDT72103/ 
721 04 i^n the Single Device Configuration when the Expan- 
sion In (XI) control input is grounded (See Figure 27). In this 
mode, the HF/XO is used as an Half-Full flag. 

Width Expansion Mode 

Word width may be increased simply by connecting the 
corresponding input control signals of multiple devices. Status 
flags can be detected from any one of the connected devices. 
Figure 28 demonstrates an 18-bit vvord width by using two 
IDT721 03/721 04s. Any word width can be attained by adding 
additional IDT721 03/721 04. 


HALF-F^L FLAG 

VbC VCC 


(SI/PI) 

a 

(SO/PO) 

IDT 

72103/04 

WRITE (Wj ^ 

, (Rj READ 

/9 t\ 

9/ K 

DATAin / (D) ; 

(Q) / DATA OUT ) 

■ / y 

^ FULL FLAG (FF) 

- ^ / 

(EF) EMPTY FLAG ^ 

, FULL-MINUS-ONE (FM) 

(EF+i) EMPTY-PLUS-ONE ^ 

, ALMOST FULL (^) 

(AEF) almost EMPTY^ 

RESET (RS) ^ 

,(^) RETRANSMIT 


^(^) OUPUT ENABLE 



EXPANSION IN (XI) 



Figure 27. Block Diagram of Single 2048 x 9/4096 x 9 FIFO In Parallel Mode 
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INPUT CONFIGURATION TABLE 


Pin 

Parallel 

Input 

I Serial Input | 

Single 

Device 

I Width Expansion | 

Least Significant 
Device 

All Other 

Devices 

Most Significant 
Device 

^/Pl 

HIGH 

LOW 

LOW 

LOW 

LOW 

SI 

HIGH 

Input Data 

Input Data 

Input Data 

Input Data 

SICP 

HIGH 

Input Clock 

Input Clock 

Input Clock 

Input Clock 

SIX 

HIGH 

HIGH 

HIGH 

Ds of next least 
significant device 

Ds of next least 
significant device 

w 

Write Control 

Di 

Di of most 
significant device 

Di of most 
significant device 

Di of most 
significant device 

Do-Ds 

Input Data 

No connect 
except Di 

No connect except Ds 

No connect except Ds 

No connect except Di 

Di(') 

— 

W 

— 

— 

W of all devices 

Ds 

— 

— 

SIX of next most 
significant device 

SIX of next most 
significant device 

— 


NOTE: 2753tbl13 

1 . Di refers to the most significant bit of the serial word. If multiple devices are width cascaded, Di is the most significant bit from the most significant 
device. 


OUTPUT CONFIGURATION TABLE 


Pin 

Parallel 

Output 

Serial Output 

Single 

Device 

Width Expansion 

Least Significant 
Device 

All Other 

Devices 

Most Significant 
Device 

SO/PO 

HIGH 

LOW 

LOW 

LOW 

LOW 

so 

— 

Output Data 

Output Data 

Output Data 

Output Data 

SOCP 

HIGH 

Output Clock 

Output Clock 

Output Clock 

Output Clock 

sox 

HIGH 

HIGH 

HIGH 

Qs of next least 
significant device 

Qe of next least 
significant device 

R 

Read Control 

Qi 

Qi of most 
significant device 

Qi of most 
significant device 

Qi of most 
significant device 

Qo-Qs 

Output Data 

No connect 
except Di 

No connect except Qa 

No connect except Qs 

No connect except Qi 

Qi(i) 

— 

R 

— 

— 

R of all devices 

Qs 

— 

— 

SOX of next most 
significant device 

SOX of next most 
significant device 

— 


NOTE: 2753 toll 4 

1 . Qi refers to the most significant bit of the serial word. If multiple devices are width cascaded, Qi is the most significant bit from the most significant 
device. 
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NOTE: 

1 . Flag detection is accomplished by monitoring all the flag signals of either (any) device used in the width expansion configuration. Do not connect any 
flag signals together. 

Figure 28. Block Diagram of 2048 x 18/4096 x 18 FIFO Memory Used In Width Expansion in Parallel Mode 


TRUTH TABLES 

TABLE 2: RESET AND RETRANSMIT — 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION IN PARALLEL MODE 


Mode 

Inputs^^^ 

Internal Status^^) 

Outputs 

RS 

FL 

x\ 

Read Pointer 

Write Pointer 

AEF.EF 

FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

Read/Write 

1 

1 

0 

Increment^’^ 

Increment*^' 

X 

X 

X 


NOTES: 2753tbl15 

1 . Pointer will increm ent if a ppropriate flag is HIGH. _ 

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Output, FF = Full Flag Output, XI = Expansion Input. 
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Depth Expansion (Daisy Chain) Mode 2. All other devices must have the FL pin in the high state. 

The IDT72103/4 can be easily adapted to applications 3. The Expansion Out (W) pin of each device must be tied 
where the requirements are for greater than 2048/4096 words. to the Expansion In (XI) pin of the next device. See 

Figure 29 demonstrates Depth Expansion using three Figure 29. 

IDT721 03/4s. Any memory depth can be attained by adding 4. Externa^ logic is needed to generate a composite Full 
additional IDT72103/4s. The IDT72103/4 operates in the Flag (FF) and Empty Flag (EF). This requires the OR- 

Depth Expansion configuration when the following condi- ing of all EFs and OR-ing of all FFs (i.e., all must be set 

tionsaremet: to generate the correct composite FF or EF). See Figure 

1 . The first device must be designated by grounding the 29. 

First Load (FL) control input pin. 5. The Retransmit (RT) function and Half-Full Flag (HF) are 

not available in the Depth Expansion mode. 



NOTE: 

1 . SI/PI and SO/PO pins are tied to Vcc. 

Figure 29. Block Diagram of 6,144 x 9/12,288 x 9-FIFO Memory, Depth Expansion In Parallel Mode 
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Bidirectional Mode achieved by pairing IDT72103/4asshownin Figure 30. Both 

Applications requiring data buffering between two systems Depth Expansion and Width Expansion may be used in this 
(each system capable of Read and Write operations) can be mode. 



NOTE: 

1 . SI/PI and SO/PO pins are tied to Vcc. 


Figure 30. Bidirectional FIFO Mode 


5 


Compound Expansion Mode 

The two expansion techniques described above can be 
applied together in a straightforward manner to achieve large 
FIFO arrays (see Figure 31). 



2753 drw 34 

NOTE: 

1 . Si/PI and SO/PO pins are tied to Vcc. 

2. For depth expansion biock see DEPTH EXPANSION Section and Figure 29. 

3. For Fiag Detection see WiDTH EXPANSiON SECTION and Figure 28. 


Figure 31. Compound FIFO Expansion 
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TABLE 3: RESET AND FIRST LOAD TRUTH TABLE — 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 


Mode 

Inputs^^^ 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset-First 

Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Retransmit all 
Other Devices 

0 

1 


Location Zero 

Location Zero 

0 

1 

ReadA/Vrite 

1 

X 

(1) 

X 

X 

X 

X 


NOTES: 2753tbl16 

1 ■ XI is connected to XO of previous device. 

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Ouput, FF = Full Flag Output, XI = Expansion Input. 


SERIAL OPERATING MODES: 

Serial Data Input _ 

The Serial Input mode is selected by grounding the SI/PI 
line. The Do-s lines are then outputs which are used to 
program the width of the serial word. They are tapsoff a digital 
delay line which, are meantjor connection to the W input. For 
instance, connecting De to_W will program a serial word width 
of 7 bits, connecting D? to W will program a serial word width 
of 8 bits and so on. 

By programming the serial word width, an economy of 
clock cycles is achieved. As an example, if the word width is 
6 bits, then on every 6th clock cycle the serial data register is 
written in parallel into the FIFO RAM array. Thus, the possible 
clock cycles for an extra 3 bits of width in the RAM array are 
not required. 

The SIX signal is used for Serial-In Expansion. When the 
serial word width is 9 or less, the SIX input must be tied HIGH. 
When more than 9 bits of serial word width is required, more 
than one device is required. The SIX input of the least 
significant device must be tied HIGH. The Ds pin of the least 
significant device must be tied to SIX of the next significant 
device. In other words, the SIX input of the most significant 
and intermediate devices must always be connected to the Ds 
of the next least significant device. 

Figure 32 shows the relationship of the SIX, SICP and 
Do-s lines. In the stand alone case (Figure 32), on the first 
LOW-to-HIGH of SICP, the Di-7 lines go LOW and the DO line 
remains HIGH. On the next SICP clock edge, the Di goes 


HIGH, then Da arid so on. This continues until the D line, which 
is_connected to W, goes HIGH. On the next clock cycle, after 
W is HIGH, all of the D lines go LOW again and a new serial 
word input starts. 

In the cascaded case, the first LOW-to-HIGH SICP clock 
edge for a serial word will cause all timed outputs (D) to go 
LOW except for Do of the least significant device. The D 
outputs of the least significant device will go high on consecu- 
tive clock cycles until Ds. When Ds goes HIGH, the SIX of the 
next device goes HIGH. On the next cycle after the SIX input 
is brought HIGH, the Do goes HIGH; then on the next cycle Di 
and so on. A Di ou^ut from the most significant device is 
issued to create the W for all cascaded devices. 

The minimum serial word width is 4 bits and the maximum 
is virtually unlimited. 

When in the Serial mode, the Least Significant Bit of a serial 
stream is shifted in first. If the FIFO output is in the Parallel 
mode, the first serial bit will come out on Qo. The second bit 
shifted in is on Qi and so on. 

In the Serial Cascade mode, the serial input (SI) pins must 
be connected together. Each of the devices then receives 
serial information together and uses the SIX and Do-s lines to 
determine whether to store it or not. 

The example shown in Figure 34 shows the interconnec- 
tions for a serializing FIFO that transfers data to the internal 
RAM in 16-bit quantities (i.e. every 16 SICP cycles). This 
corresponds to incrementing the write pointer every 1 6 SICP 
cycles. 
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SINGLE DEVICE SERIAL INPUT CONFIGURATION 


SERIAL-IN CLOCK 
SERIAL-IN DATA 
Vcc 


GND Vcc 


i L 



SICP SI/PI SO/PO 

SI IDT72103/4 Q 0-7 

SjX 

W Do Di D 2 D 3 D 4 D 5 D 6 D 7 Da 




M M M M 




01234567012345670 

-p AAAAAAAAAAAAAAA/V\ 

Do=1 

-AT vy 

\ / ^ 

/ \ / \_ 

/ \ / ^ 

/ \ / v_ 

r"\ 

/~v 
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Figure 32. Serial-In Mode Where 8-Bit Parallel Output Data is Read 


SERIAL DATA IN DATA IN/TIMED 



Figure 33. Serial-Input Circuitry 
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SERIAL INPUT WIDTH EXPANSION 


GND Vcc GND Vcc 


SERIAL-IN 

DATA 

SERIAL-IN 

CLOCK 

Vcc 


PARALLEL 

OUTPUT 

0 1 7 8 9 10 14 15 0 

socp 

Db OF FIFO #1 
AND SIX OF 
FIFO #2 

Da OF FIFO #2 
AND WOF 
FIFO #1 AND 
FIFO #2 


Figure 34. Serlal-ln Configuration for Serlal-ln to Parallel-Out Data of 16 bits 


SERIAL INPUT WITH DEPTH EXPANSION 



NOTE:_ _ 

1 . All SI/PI pins are tied to GND and SO/PO pins are tied to Vcc. OE is tied LOW. For FF and EF connections see Figure 29. 

Figure 35. An 8K x 8 Serlal-ln, Parallel-Out FIFO 



2753 dtw 37 



5.5 


28 









IDT72103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION 


SERIAL 
DATA IN 


SERIAL 

INPUT 

CLOCK 


Po-8 


P9-17 


Y 

PARALLEL DATA OUT 


Pi 8-23 



-READ 


NOTE:_ _ _ 

1 . All SI/PI pins are tied to GND. SO/PO pins are tied to Vcc. For FF and EF connections see Figure 29. 

Figure 36. An 8K x 24 Serlal-ln, Parallel-Out FIFO Using Six IDT72104s 



Serial Data Output 

The Serial Output mode is selected by setting the SO/PO 
line low. When in the Serial-Out mode, one of the Qi-8 lines 
should be used to control the R signal. In the Serial-Out mode, 
the Qo- 8 are taps off a digital delay line. By selecting one of 
these taps and connecting n to the input, the width of the serial 
word to be read and shifted is programmed. For instance, if 
the Qs line is connected to the R input, on every sixth clock 
cycle a new word is read from the FIFO RAM array and begins 
to be shifted out. The serial word is shifted out Least 
Significant Bit First. If the input mode of the FIFO is parallel, 
the information that was written into the Do bit will come out as 
the first bit of the serial word. The second bit of the serial 
stream will be the Di bit and so on. 

In the stand alone case, the SOX line is tied HIGH and not 
used. On the first LOW-to-HIGH of the SOCP clock, all of the 
Q outputs except for Qo go LOW and a new serial word is 
started. On the next clock cycle, Qi will go HIGH, 02 on the 
next clock cycle and so on, as shown in Figure 37. This 
continues until theO line, which is connected to R, goes HGIH 
at which point all of the Q lines go LOW on the next clock and 
a new word is started. 


In the cascaded case, word width of more than 9 bits can 
be achieved by using more than one device. By tieing the SOX 
line of the least significant device HIGH and the SOX of the 
subsequent devices to 08 of the previous devices, a cascaded 
serial word is achieved. On the first LOW-to-HIGH clockedge 
of SOCP, all the lines go low except for Qo. Just as in the stand 
alone case, on each consecutive clock cycle, each Q line goes 
HIGH in the order of least to most significant. When 08 (which 
is connected to the SOX input of the next device) goes HIGH, 
the Do of that device goes HIGH, thus cascading from one 
device to the next. The Q line of the most significant device^ 
which programs the serial word width, is connected to all R 
inputs. 

The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is tri-stated, only 
the device which is currently shifting out is enabled and driving 
the 1-bit bus. 

Figure 39 shows an example of the interconnections for a 
16-bit serialized FIFO. 
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SINGLE DEVICE SERIAL OUTPUT CONFIGURATION 


Vcc GND PARALLEL DATA IN 

J i i , 


SERIAL-OUT CLOCK ► 

SOCP Si/PI SO/PO Do-7 


SERIAL-OUT DATA 

SO IDT72103/4 ^ 

►GND 

Vcc * 

SOX 

R Qo Qi 02 03 04 05 06 07 Ob 



II 1 


01 23456701 2345670 

-OP AAAAAAAAAAAAAAAAA 

Qo=1 


-AT vy ^ 


v_7 ^ 


-A / 


/ 



04 \ 


/ 

\_ 

06 \ 

/ \ 

/ 

' \_ 

-A 

rA 


J A 

«A 




/ \ 
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NOTE: 

1 . Input data is loaded in 8-bit quantities and read out serially. 

Figure 37. Serlal-Out Configuration 
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CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 
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SOCP-SERIAL OUTPUT FROM 

OUTPUT CLOCK RAM ARRAY 



PARALLEL-OUT DATA/ 
TIMED OUTPUT Q 0-8 


Figure 38. Serial-Oulput Circuitry 


SERIAL-OUTPUT 

CLOCK 

Vcc 


PARALLEL DATA IN 
16-BITS WIDE 


SERIAL-OUT 

Vcc GND 


^9 


Vcc GND 

J L 


Do-8 SI/PI SO/PO| 
SO 

SOCP FIFO#1 
SOX 

R Qa 


Do-6 SI/PI SO/PO 
SO 


SOCP 

SOX 


FIFO #2 

06 



0 1 7 8 9 10 14 15 0 

soop 


Q aOF FIFO #1 
AND SOX OF 
FIFO #2 


A 




/ 





06 OF FIFO #2 —V 
AND R OF FIFO \ 
#1 AND FIFO #2 




y ^ 
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NOTE: 

1 . The parallel Data In is tied to Do-s of FIFO #1 and Do-e of FIFO #2. 


Figure 39. Serial-Output for 16-Bit Parallel Data In 
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IDn2103, IDT72104 

CMOS PARALLEL-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SERIAL OUTPUT WITH DEPTH EXPANSION 



NOTE:_ _ _ 

1 . All SI/PI pins are tied to Vcc and SO/PO pins are tied to GND. OE is tied LOW. For FF and EF connections see Figure 1 7. 

Figure 40. An 8K x 8 Parallel-In Serlal-Out FIFO 


SERIAL IN AND SERIAL OUT WITH WIDTH AND DEPTH EXPANSION 


FULL 

FLAG 


EMPTY. 

FLAG 



NOTE:_ _ 

1 . All RS pins are connected together. All OE pins are connected LOW. All SI/PI and SO/PO pins are grounded. 


Figure 41. 128K x 1 Serlal-ln Serlal-Out FIFO 
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FUNCTIONAL BLOCK DIAGRAM 




RAM 


WRITE ^ 

ARRAY 

1 

POINTER 

256x16 

512x16 

POINTER 


EXPANSION 

LOGIC 


SERIAL OUTPUT 
LOGIC 


CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT72105, IDT72115, IDT72125, 

256 X 16, 512 X 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


□ Vcc 

□ Di5 

□ Di4 

□ Di3 
^ Di2 

□ Dll 

□ Dio 

□ Dg 
Z] D^ 

□ RS 

□ SO 

□ SOCP 

□ RSOX/AEF 

□ FL7DIR 


DIP/SOIC 2665 drw 02a 

TOP VIEW 


w 

L 

1 , 


28 

Do 

C 

2 


27 

Di 

C 

3 


26 

D2 

C 

4 


25 

Dg 

C 

5 


24 

D4 

C 

6 

P28-2 

23 

Ds 

c 

7 

S028-3 

22 

De 

E 

8 


21 

D7 

C 

g 


20 

EF 

C 

10 


13 

FF 

c 

11 


18 

HF 

E 

12 


17 

RSIX 

E 

13 


16 

GND 

E 

14 


15 



tr 


Di2 

Dll 

Dio 

Dg 

Ds 

RS 

NC 

SO 

NC 
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LCC/PLCC 
TOP VIEW 


PIN DESCRIPTIONS 


Symbol 

Name 

123 

Description 

Do-D15 

Inputs 

I 

Data inputs for 1 6-bit wide data. 

RS 

Reset 

1 

When^is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. FF and H^o HIGH. EF and AEF go LOW. A reset is required befor_e_an initial WRITE 
after power-up. W must be high during the RS cycle. Also the First Load pin (FL) is programmed 
only during Reset. 

W 

Write 

■ 

A write cycle is initiated on the falling edge of WRITE if the Full Flag (FF) is not set. Data set-up 
and hold times must be adhered to with respect to the rising edge of WRITE. Data Is stored in 
the RAM array sequentially and independently of any ongoing read operation. 

SOCP 

Serial Output 
Clock 

1 

A serial bit read cycle is initiated on the rising edge of SOCP if the Empty Flag (E^ is not set. In 
both Depth and Serial Word Width Expansion modes, all of the SOCP pins are tied together. 

FUDIR 

First Load/ 
Direction 

1 

This is_a dual purpose input used in the width and depth expansion configurations. The First 
Load (FL) function is programmed only during Reset (RS) and a LOW on FL indicates the first 
device to be loaded with a byte of data. All other devices should be programmed HIGH. The 
Direction (DIR) pin controls shift direction after Reset and tells the device whether to read out the 
Least Significant or Most Significant bit first. 

RSIX 

Read Serial In 
Expansion 

1 

In the single device configuration, RSIX is set HIGH. In depth expansion or daisy chain 
expansion, RSIX is connected to RSOX (expansion out) of the previous device. 

SO 

Serial Output 

0 

Serial data is output on the Serial Output (SO) pin. Data is clocked out LSB or MSB depending 
on the Direction pin programming. During Expansion the SO pins are tied together. 

FF 

Full Flag 

0 

When FF goes LOW, the device is full and further WRITE operations are inhibited. When FF is 
HIGH, the device is not full. 

EF 

Empty Flag 

0 

When EF goes LOW, the device is empty and further READ operations are inhibited. When EF is 
HIGH, the device is not empty. 

HF 

Half-Full Flag 

0 

When HFis LOW, the device is more than half-full. When HF is HIGH, the device is empty to 
half-full. 

RSOX/^ 

Read Serial 

Out Expansion 
Almost-Empty, 
Almost-Full 

Flag 

0 

This is a dual purpose output. In the single device configuration (RSIX HIGH), this is an AEF 
output pin. When AEF is LOW, the device is empty-to-(1/8 full -1) or (7/8 full -h1)-to-full. When 
AEF is HIGH, the device is 1/8-full up to 7/8-full. In the Expansion configuration (RSOX 
connected to RSIX of the next device) a pulse is sent from RSOX to RSIX to coordinate the 
width, depth or daisy chain expansion. 

Vcc 

Power Supply 


Single power supply of 5V. 

GND 

Ground 


Single ground of OV. 
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IDT72105, IDT72115, IDT72125, 

256 X 16, 512 X 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


STATUS FLAGS 


Number of Words in FIFO 

FF 


HF 

EF 

IDT72105 

IDT72115 

IDT72125 

0 

0 

0 

H 

L 

H 

L 

1-31 

1-63 

1-127 

H 

L 

H 

H 

32-128 

64-256 

128-512 

H 

H 

H 

H 

129-224 

257^48 

513-896 

H 

H 

L 

H 

225-255 

449-511 

897-1023 

H 

L 

L 

H 

256 

512 

1024 

L 

L 

L 

H 
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ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Military 

KIIWl 

Vterm 

Terminal 

Voltage with 
Respect to GND 

-0.5 to + 7.0 

-0.5 to + 7.0 

V 

Ta 

Operating 

Temperature 

Oto+70 

-55 to +125 

“C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

“C 

Tstg 

Storage 

Temperature 

-55 to + 125 

-65 to + 1 55 

“C 

lour 

DC Output 
Current 

50 

50 

mA 


NOTE: 2665tbl03 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification Is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vccc 

Commercial Supply 
Voltage 

H 

5.0 

5.5 

V 

VCCM 

Military Supply 
Voltage 

H 

5.0 

5.5 

V 

GND 

Supply Voltage 

■i 

0 

0 

V 

VIH 

Input High Voltage 
Commercial 


— 

— 

V 

ViH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

Vil(1) 

Input Low Voltage 
Commercial & 
Military 



0.8 

V 


NOTE: 2565 tbI 04 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial Vcc = 5.0V ±10%, Ta = 0°C to +70°C; Military Vcc = 5V ±10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72105/1DT72115/ 

IDT72125 

Commercial 

Min. Typ. Max. 

IDT72105/IDT72115/ 

IDT72125 

Military 

Min. Typ. Max. 

Unit 

1 Il(1) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

|0l(2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage Iout = -2mA(^) 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage Iout = 8mA(®) 

— 

— 

0.4 

— 

— 

0.4 

V 

Icci (2) 

Power Supply Current 

— 

50 

100 

— 

75 

125 

mA 

|CC2(^) 

Average Standby Current 

(W = ■^ = FDDIR = ViH)(SOCP = ViL) 

— 

4 

8 

— 

4 

12 

mA 


Power Down Current 

— 

1 

6 

— 

1 

8 

mA 


NOTES: 2665 tbi 05 

1. Measurements with 0.4V < ViN < Vcc. 

2. SOCP = ViL, 0.4 < VouT< Vcc. 

3. |cc measurements are made with outputs open. 

4. RS = FL/DIR = W = Vcc - 0.2V: SOCP = 0.2V; all other inputs > Vcc - 0.2 or < 0.2V. 

5. For SO, louT = -4mA. 

6. For SO, louT = 1 6mA. 

7. Measurements are made after reset. 
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IDT72105, IDT72115, IDT72125, 

256 X 16, 512 X 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V ±10%, Ta = -55°C to +125°C) 





COM’L 

MILITARY 

COM'L AND MILITARY 


Symbol 

Parameter 

Figure 

72105L25 
7211 5L25 
72125L25 
Min. Max. 

72105L30 
72115L30 
72125L30 
Min. Max. 

72105L50 
72115L50 
72125L50 
Min. Max. 

72105L80 
72115L80 
72125L80 
Min. Max. 

Unit 

ts 

Parallel Shift Frequency 

— 

— 

28.5 


25 

— 

15 

— 

10 

MHz 

tsocp 

Serial Shift Frequency 

— 

— 

50 

— 45 

— 

40 

— 

28 

MHz 

PARALLEL INPUT TIMINGS 

twc 

Write Cycle Time 

2 

35 

— 

40 — 

65 

— 

100 

— 

ns 

tWPW 

Write Pulse Width 

2 

25 

— 

30 

— 

50 

— 

80 

— 

ns 

tWR 

Write Recovery Time 

2 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

IDS 

Data Set-up Time 

2 

12 

— 

13 

— 

15 

— 

15 

— 

ns 

tDH 

Data Hold Time 

2 

0 

— 

1 

— 

2 

— 

5 

— 

ns 

tWEF 

Write Highto EF High 

5, 6 

— 

35 

— 

40 

— 

45 

— 

50 

ns 

tWFF 

Write Low to FF Low 

4.7 

— 

35 

— 

40 

— 

45 

— 50 

ns 

tWF 

Write Low to Transitioning HF, AEF 

8 

— 

35 

-- 40 

— 

45 

— 

50 

ns 

tWPF 

Write Pulse Width After FF High 

7 

25 

— 

30 

— 

50 

— 

80 — 

ns 

SERIAL OUTPUT TIMINGS 

tSOCP 

Serial Clock Cycle Time 

3 

20 

— 

22 

— 

25 

— 

35 

— 

ns 

tsocw 

Serial Clock Width High/Low 

3 

8 

— 

9 

— 

10 

— 

15 

— 

ns 

tSOPD 

SOCP Rising Edge to SO Valid Data 

3 

— 

14 

— 

15 

— 

15 

— 17 

ns 

tSOHZ 

SOCP Rising Edge to SO at High Z(’) 

3 

3 

14 

3 

14 

3 

15 

3 

17 

ns 

tSOLZ 

SOCP Rising Edge to SO at Low Zt'') 

3 

3 

14 

3 

14 

3 

15 

3 

17 

ns 

tSOCEF 

SOCP Rising Edge to EF Low 

5,6 

— 

35 

— 

40 

— 

45 

— 

50 

ns 

tSOCFF 

SOCP Rising Edge to FF High 

4.7 

— 35 

_ 

40 

— 

45 

— 50 

ns 

tSOCF 

SOCP Rising Edge to Transitioning 

HF. AEF 

8 

— 

35 

— 

40 

— 

45 

— 

50 

ns 

tREFSO 

SOCP Delay After ^ High 

6 

35 

— 

40 

— 

65 

— 

100 

— 

ns 

RESET TIMINGS 

tRSC 

Reset Cycle Time 

1 

35 

— 

45 

— 

65 — 

100 — 

ns 

tRS 

Reset Pulse Width 

1 

25 

— 

30 — 

50 

— 

80 

— 

ns 

tRSS 

Reset Set-up Time 

1 

25 

— 

30 

— 

50 

— 

80 

— 

ns 

tRSR 

Reset Recovery Time 

1 

10 

— 

15 

— 

15 

— 

20 

— 

ns 

EXPANSION MODE TIMINGS 

tFLS 

FL Set-up Time to ^ Rising Edge 

9 

7 

— 

7 

— 

8 

— 

10 

— 

ns 

tFLH 

FL Hold Time to RS Rising Edge 

9 

0 

— 

1 

— 

2 

— 

5 

— 

ns 

tDIRS 

DIR Set-up Time to SOCP Rising 

Edge 

9 

10 

— 

11 

— 

12 

— 

12 

— 

ns 

tDIRH 

DIR Hold Time from SOCP Rising 

Edge 

9 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tSOXDI 

SOCP Rising Edge to RSOX Rising 
Edge 

9 

— 

15 

— 

17 

— 

17 

— 

20 

ns 

tSOXD2 

SOCP Rising Edge to RSOX Falling 
Edge 

9 

— 

15 

— 

17 

— 

17 

— 

20 

ns 

tsixs 

RSIX Set-up Time to SOCP Rising 
Edge 

9 

5 

— 

5 

— 

8 

— 

15 

— 

ns 

tSIXPW 

RSIX Pulse Width 

9 

10 

— 

10 

— 

15 

— 

20 

— 

ns 


NOTE: 2665tbl06 


1 . Values guaranteed by design. 
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IDT72105, IDT72115, IDT72125, 

256 X 16, 512 X 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GNDtoS.OV 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure A 
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CAPACITANCE (Ta = +25“C. f = 1 .OMHz) 


Symbol 

ParameteK^) 

Conditions 

Max. 

Unit 

ClN 

Input Capacitance 

VIN = ov 

10 

PF 

Gout 

Output 

Capacitance 

VOUT = ov 

12 

pF 


NOTE: 2665tbl0a 

1 . This parameter is sampled and not 1 00% tested. 


5V 



or equivalent circuit 

Figure A. Output Load 


‘Includes jig and scope capacitances. 


FUNCTIONAL DESCRIPTION 

Parallel Data Input 

The device must be reset before beginning operation so 
that all flags are set to their initial state. In width or depth 
expansion the First Load pin (FL) must be programmed to 
indicate the first device. 

The data is written into the FIFO in parallel through the 
Do- 15 input data lines. A write cycle is initiated on the falling 
edge of the Write_(W) signal provided the Full Flag (FF) is not 
asserted. JHhe W signal changes from HIGH-to-LOW and the 
Full Flag(FF) is already set, the write line is internally inhibited 
internally from incrementing the write pointer and no write 
operation occurs. 

Data set-up and hold times must be metwith respect to the 
rising edge of Write. On the rising edge of W, the write pointer 


is incremented. Write operations can occursimultaneously or 
asynchronously with read operations. 


Serial Data Output 

The serial data is output on the SO pin. The data is clocked 
out on the rising edge of SOCP providing the Empty Flag (EF) 
is not asserted. If the Empty Flag is asserted then the next 
data word is inhibited from moving to the output register and 
being clocked out by SOCP. 

The serial word is shifted out Least Significant Bit or Most 
Significant Bit first, depending on the FL/DIR level during 
operation. A LOW on DIR will cause the Least Significant Bit 
to be read out first. A HIGH on DIR will cause the Most 
Significant Bit to be read out first. 



RS 




w 




AEF, EF 


•tRSC 


■tRS 




■tRSS 


tRSC ■ 


o^ ><xxxxxxxxxxxxxxx>:xxxx\ 


tRSC 


HF, FF 


SOCP 


FL/DIR 


<xxxxxxxxxxxxxxxxxx><:xxxxx 


<xxxxxx 


■tRSS 


NOTE 2 


<XXXXXXXXXXXXXX> ( 


tFLS 


tRSR 


■tRSR 


tFLH ■ 


FLAG 

STABLE 


FLAG 

STABLE 




XEX 


NOTES:_ 

1 . EF, FF, HF and AEF may change status during Reset, but flags will be valid at tasc. 

2. SOCP should be in the steady low or high during tRSS. The first low-high (or high-low) transition can begin after tRSR. 

Figure 1. Reset 
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256 X 16, 512 X 16, 1024 X 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 










1 DS 

Figure 2. Write Operation 


(First Device in Width Expansion Mode) 


(Single Device Mode or Second 
Device In Width Expansion Mode) 


r 1 SOPD H 

NOTE: ' ^ 

1 . In Single Device Mode, SO will not tri-state except after reset. 

Figures. Read Operation 


, LAST WRITE , 


FIRST READ . ADDITIONAL READS .FIRST WRITE 


■he 



Figure 4. Full Flag from Last Write to First Read 


2665 drw 07 

LAST READ , 

ADDITIONAL 

NO READ .FIRST WRITE. WRITES 

FIRST READ 



0 1 n-1 


0 1 n-1 


SO VALID 


NOTE: _ 

1 . SOCP should not be clocked until EF goes high. 

Figure 5. Empty Flag from Last Read to First Write 
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IDT72105, IDT72115, 1DT72125, 

256 X 16, 512 X 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 




Figure 8. Half-Full, Almost-Full and Almost-Empty Timings 
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Figure 0. Serial Read Expansion 
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OPERATING CONFIGURATIONS 

Single Device Mode 

The device must be reset before beginning operation so 
that all flags are set to location zero. In the standalone case, 
the RSIX line is tied HIGH and i ndica tes single devi ce op era- 
tion to the device. The RSOX/AEF pin defaults to AEF and 
outputs the Almost-Empty and Almost-Full Flag. 


Width Expansion Mode 

In the cascaded case, word widths of more than 1 6 bits can 
be achieved by using more than one device. By tying the 
RSOX and RSIX pins together, as shown in Figure 1 1 , and 
programming which is the Least Significant Device, a cas- 
caded serial word is achieved. The Least Significant Device 
is programmed by a LOW on the FL/DIR pin during reset. All 
other devices should be programmed HIGH on the FL/DIR pin 
at reset. 


Vcc 

SERIAL OUTPUT CLOCK 


PARALLEL DATA IN 

, L 

Do-15 

■* RSIX RSOX/AEF 

■* SOCP SO 


Figure 10. Single Device Configuration 


ALMOST-EMPTY/FULL FLAG 
SERIAL DATA OUT 

2665 drw13 
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IDT72105, IDT72115, IDT72125, 

256 X 16, 512 X 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Mode 

Inputs 

Internal Status 

Outputs 


FL 

DIR 

Read Pointer 

Write Pointer 

^,EF 

FF 

HF 

Reset 

0 

X 

X 

Location Zero 

Location Zero 

0 

1 

1 

Read/Write 

1 

X 

0,1 

Increment^) 

IncrementC') 

X 

X 

X 


NOTE: 2665 tbi 09 

1 . Pointer will increment if appropriate fiag is HIGH. 


Table 1. Reset and First Load Truth Table-Single Device Configuration 


The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is three stated, 
only the device which is currently shifting out is enabled and 
driving the 1-bit bus. NOTE: After reset, the level on the 
FUDIR pin decides if the Least Significant or Most Significant 
Bit is read first out of each device. 


The three flag outputs. Empty (EF), Half-Full (HF) and 
Full (FF), should be taken from the MostSignificant Device (in 
the example, FIFO #2). TheAlmost-Empty/Almost-Fullflagis 
not available. The RSOX pin is used for expansion. 

Depth Expansion (Daisy Chain) Mode 


PARALLEL DATA IN SERIAL OUTPUT CLOCK 



Figure 11. Width Expansion for 32-bit Parallel Data In 


2S65 dm 14 


The IDT721 05/1 5/25 can easily be adapted to applications 
requiring greater than 1 024 words. Figure 1 2 demonstrates 
Depth Expansion using three IDT72105/15/25S and an 
IDT74FCT 1 38 Address Decoder. Any depth can be attained 
by adding additional devices. The Address Decoder is neces- 
sary to determine which FIFO is being written. A word of data 
must be written sequentially into each FIFO so that the data 
will be read in the correct sequence. The IDT72105/15/25 
operates in the Depth Expansion Mode when the following 
conditions are met: 

1 . The first device must be programmed by holding FL LOW 
at Reset. All other devices must be programmed by 
holding FL high at reset. 

2. The Read Serial Out Expansion pin (RSOX) of each device 
must be tied to the Read Serial In Expansion pin (RSIX) of 
the next device (see Figure 12). 

3. External logic is needed to generate composite Empty, 


Half-Full and Full Flags. This requires the OR-ing of all EF, 
HF and FF Flags. 

4. The Almost-Empty and Almost-Full Flag is not available 
due to using the RSOX pin for expansion. 

Compound Expansion (Daisy Chain) Mode 

The IDT72105/15/25 can be expanded in both depth and 

width as Figure 13 indicates: 

1. The RSOX-to-RSIX expansion signals are wrapped 
around sequentially. 

2. The write (W) signal is expanded in width. 

3. Flag signals are only taken from the Most Significant 
Devices. 

4. The Least Significant Device in the array must be 
programmed with a LOW on FL/DIR during reset. 
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256 X 16, 512 X 16, 1024 x 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


LOW AT RESET 



2665 drw 15 

Figure 12. A 3K x 16 Parallel-to-Serlal FIFO using the IDT72125 


Mode 

Inputs 

Internal Status 

Outputs 

Rs 

K 

DIR 

Read Pointer 

Write Pointer 

If 

RR FF 

Reset-First Device 

0 

0 

X 

Location Zero 

Location Zero 

0 

1 

Reset All Other Devices 

0 

1 

X 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

0.1 

X 

X 

X 

X 


NOT^ _ _ 2665tbl10 

1 . RS = Reset Input, FL/FIR = First Load/Direction, EF = Empty Flag Ou^ut, HF = Half- Full Flag Output, FF = Full Flag Output. 


Table 2. Reset and First Load Truth Table-Wldth/Depth Compound Expansion Mode 
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256 X 16, 512 X 16, 1024 X 16 PARALLEL-TO-SERIAL CMOS FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 13. A 3K x 32 Parallel-to-Serial FIFO using the IDT72125 
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IDT72131 

IDT72141 



CMOS PARALLEL-TO-SERIAL FIFO 
2048 X 9-BIT & 4096 x 9-BIT 


FEATURES: 

• 35ns parallel port access time, 45ns cycle time 

• 50MHz serial port shift rate 

• Expandable in depth and width with no external 
components 

• Programmable word lengths including 7-9, 1 6-1 8, 32-36 
bit using Flexishift™ serial output without using any 
additional components 

• Multiple status flags: Full, Almost-Full (1/8 from full), 
Half-Full, Almost Empty (1/8 from empty), and Empty 

• Asynchronous and simultaneous read and write 
operations 

• Dual-port zero fall-through architecture 

• Retransmit capability in single device mode 

• Produced with high-performance, low power CEMOS™ 
technology 

• Available in 28-pin ceramic, plastic DIP and 32-pin 
plastic leaded chip corner (PLCC) 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT721 31/72141 are high-speed, low power parallel- 
to-serial FIFOs. These FIFOs are ideally suited to serial 
communications applications, tape/disk controllers, and local 
area networks (LANs). The IDT721 31/721 41 can be 
configured with the IDTs serial-to-parallel FIFOs (IDT72132/ 
72142) for bidirectional serial data buffering. 

The FIFO has a 9-bit parallel input port and a serial output 
port. Wider and deeper parallel-to-serial data buffers can be 
built using multiple IDT721 31/721 41 chips^ IDTs unique 
Flexishift serial expansion logic (SOX, NR) makes width 
expansion possible with no additional components. These 
FIFOs will expand to a variety of word widths including 8, 9, 16, 
and32bits. ThelDT72131/141 can also be directly connected 
for depth expansion. 

Five flags are provided to monitor the FIFO. The full and 
empty flags prevent any FIFO data overflow or underflow 
conditions. The almost-full (7/8), half-full, and almost empty 
(1/8) flags signal memory utilization within the FIFO. 

The IDT721 31/721 41 is fabricated using IDTs high-speed 
submicron CEMOS technology. Military grade product is 
manufactured in compliance with the latest revision of 
MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 


Do-Da 



Q4 Qe Q? Qa 2751 drw01 


CEMOS and Flexishift are trademarks of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x O-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTIONS 


Symbol 

Name 

I/O 

Description 

Do-Da 

Inputs 

1 

Data inputs for 9-bit wide data. 


Reset 

■ 

When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and F^o high, and AEF and EF go low. A reset is required before an initial WRITE 
after power-up. W must be high and SOCP must be low during RS cycle. 

W 

Write 

■ 

A write cycle is initiated on the falling edge of WRITE if the Full Flag (FF) is not set. Data set- 
up and hold times must be adhered to with respect to the rising edge of WRITE. Data is stored 
in the RAM array sequentially and independently of any ongoing read operation. 

SOCP 

Serial Output 

Clock 

■ 

A serial bit read cycle is initiated on the rising edge of SOCP if the Empty Flag (EF) is not set. In 
both Depth and Serial Word Width Expansion modes, all of the SOCP pins are tied together. 

NR 

Next Read 

■ 

To program the Serial Out data word width , connect NR with one of the Data Set pins (04, Qe, 
07 and Qe). For example, NR - Q? programs for a 8-bit Serial Out word width. 

RyRT 

First Load/ 

Retransmit 

1 

This is a dual purpose input. In the single device configuration ^ grounded), activating 
retransmit (FL/RT-bw) will set the internal READ pointer to the first location. There is no effect 
on the WRITE pointer. W must be high and SOCP must be low before setting FL/RT low. 
Retransmit is not compatible with depth expansion. In the depth expansion configuration, FL/RT 
grounded indicates the first activated device. 

xi 

Expansion In 

■ 

In the single device configuration, XI is grounded. In depth expansion or daisy chain expansion, 
XI is connected to XO (expansion out) of the previous device. 

sox 

Serial Output 
Expansion 

■ 

In the Serial Output Expansion mode, the SOX pin of the least significant device is tied high. The 
SOX pin of all other devices is connected to the Os pin of the previous device. Data is then 
clocked out least significant bit first. For single device operation, SOX is tied high. 

so 

Serial Output 

o 

Serial data is output on the Serial Output (SO) pin. Data is clocked out Least Significant Bit first. 

In the Serial Width Expansion mode the SO pins are tied together and each SO pin is tristated 
at the end of the byte. 

FF 

Full Flag 

0 

When FF goes bw, the deviceisfullandfurther WRITE operationsareinhibited. When FFishigh, 
the device is not full. 

EF 

Empty Flag 

0 

When EF goes bw, the device is empty and further READ operations are inhibited. When EF 
is high, the device is not empty. See the description on page 6 for more details. 


Almost- Empty/ 
Almost-Full Flag 

0 

When AEF is bw, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, the 
device is greater than 1/8 full, but less than 7/8 full. 

^/HF 

Expansion Out/ 
Half-Full Flag 

H 

This is a dual-purpose output. In the single device configuration (XI grounded) , the devic^ more 
than half full when HF is bw. In the depth expansion configuration (XO connected to XI of the 
next device), a pulse is sent from XO to XI when the last bcation in the RAM array is filled. 

04, Qe, 
07 and 
Qb 

Data Set 

0 

The appropriate Data Set pin (04, Qa, 07 and Oa) is connected to NR to program the Serial Out 
data word width. For example; Qa - NR programs a 7-bit word width, Qa - NR programs a 9-bit 
word width, etc. 

Vcc 

Power Supply 


Single Power Supply of 5V. 

GND 

Ground 


Single ground at OV. 


2751 tbi 01 


STATUS FLAGS 


Number of Words in FIFO 

FF 

aIf 

HF 

EF 

IDT72131 

IDT72141 

0 

0 

H 

L 

H 

L 

1-255 

1-511 

H 

L 

H 

H 

256-1024 

512-2048 

H 

H 

H 

H 

1025-1792 

2049-3584 

H 

H 

L 

H 

1793-2047 

3585-4095 

H 

L 

L 

H 

2048 

4096 

L 

L 

L 

H 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9.BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS 



TOP VIEW TOP VIEW 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x O-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^> 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

m 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2751 tbi 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

IWjl 


ITBl 

VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vcc 

Commercial Supply 
Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

m 

ViH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

ViH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

VlL<1) 

Input Low Voltage 

— 

— 

0.8 

D 


NOTE: 2751 tbl04 

1 . 1 .5V undershoots are aliowed for 1 0ns once per cycle. 


CAPACITANCE (Ta = +25°C. f = 1 .OMHz) 


Symbol 

Parameter^^) 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

VIN = ov 

10 

PF 

COUT 

Output Capacitance 

VOUT = ov 

12 

pF 


1 . This parameter Is sampled and not 1 00% 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc= 5.0V ± 10%, Ta = 0°C to +70°C: Military: Vcc = 5.0V ± 10%, Ta = -SS'C to +125‘’C) 


Symbol 

Parameter 

IDT72131/1DT72141 

Commercial 

IDT72131/IDT72141 

Military 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Iil(^) 

Input Leakage Current 
(Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

IOl(2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, 
louT = -8mA 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage 
louT = 16mA 

— 

— 

0.4 

— 

— 

0.4 

V 

lcci(^) 

Power Supply Current 

— 

90 

140 

— 

100 

160 

mA 

Icca^^) 

Average Standby Current 
(W = RS = FURT = ViH) 

(SOCP = ViL) 


8 

12 


12 

25 

mA 

ICC3(L)(3''‘) 

Power Down Current 

— 

— 

2 

— 

— 

4 

mA 

ICC3(S)t3''^> 

Power Down Current 

— 

— 

8 

— 

— 

12 

mA 


NOTES: 2751 tbi 06 

1. Measurements with 0.4 sViNs Vcc. 

2. SOCPsViL, 0.4 s VoUTs Vcc. 

3. Icc m easure ments are made with outputs open. 

4. RS = FIVRT = W = Vcc -0.2V; SOCP < 0.2V: all other inputs > Vcc -0.2V or < 0.2V. 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc= 5.0V ± 10%, Ta = 0°C to +70‘’C; Military: 


Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25°C) 



Symbol 


ts 


tSOCP 


Parameter 


Parallel Shift Frequency 


Serial-Out Shift Frequency 


PARALLEL INPUT TIMINGS 


Data Set-up Time 


Data Hold Time 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


Write High to EF High 


Write Low to FF Low 


Write Low to Transitioning HF, AEF 


Write Pulse Width After FF High 


SERIAL OUTPUT TIMINGS 



RESET TIMINGS 


Reset Cycle Time 


Reset Pulse Width 


Reset Set-up Time 


Reset Recovery Time 


Reset to EF and AEF Low 


Reset to HF and FF High 


Reset to Q Low 


Reset to Q High 


RETRANSMIT TIMINGS 


Retransmit Cycle Time 


Retransmit Pulse Width 


Retransmit Set-up Time 


Retransmit Recovery Time 


DEPTH EXPANSION MODE TIMINGS 


ReadA/Vrite to XO Low 


ReadA/Vrite to XO High 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


NOTE: 

1. Guaranteed by design minimum times, not tested. 


Commercial 


IDT721 31x35 
IDT721 41x35 


Min. Max. 


tSOHZ 

SOCP Rising Edge to SO at High 

tSOLZ 

SOCP Rising Edge to SO at Low 

tSOPD 

SOCP Rising Edge to Vaiid Data on SO 

tsox 

SOX Set-up Time to SOCP Rising Edge 

tsocw 

Serial In Clock Width High/Low 

tSOCEF 

SOCP Rising Edge (Bit 0 - Last Word) to EF Low 

tSOCFF 

SOCP Rising Edge to FF High 

tSOCF 

SOCP Rising Edge to HF, AEF, High 

tREFSO 

Recovery Time SOCP After EF High 


Military 


IDT721 31x40 
IDT721 41x40 


Min. Max. 


Mil. and Com'l. 

IDT721 31x50 
IDT721 41x50 
Min. I Max. Unit 


15 


40 


B 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc = 5.0V ± 1 0%, Ta = 0°C to -i-70°C; Military: Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25‘’C) 


Military and Commercial 


IDT721 31x65 
IDT721 41x65 


Symbol 

Parameter 

ts 

Parallel Shift Frequency 

tSOCP 

Serial-Out Shift Frequency 


PARALLEL INPUT TIMINGS 


Data Set-up Time 


Data Hold Time 


Write Cycle Time 


Write Pulse Width 


Write Recovery Time 


Write High to EF High 


Write Low to FF Low 


Write Low to Transitioning HF, AEF 


Write Pulse Width After FF High 


SERIAL OUTPUT TIMINGS 



tSOHZ 

SOCP Rising Edge to SO at High 

tSOLZ 

SOCP Rising Edge to SO at Low 

tSOPD 

SOCP Rising Edge to Valid Data on SO 

tsox 

SOX Set-up Time to SOCP Rising Edge 

tsocw 

Serial In Clock Width High/Low 

tSOCEF 

SOCP Rising Edge (Bit 0 - Last Word) to EF Low 

tSOCFF 

SOCP Rising Edge to FF High 

tSOCF 

SOCP Rising Edge to HF, AEF, High 

tREFSO 

Recovery Time SOCP After EF High 


RESET TIMINGS 



Reset Cycle Time 


Reset Puise Width 


Reset Set-up Time 


Reset Recovery Time 


Reset to EF and AEF Low 


Reset to HF and FF High 


Reset to Q Low 


Reset to Q High 


RETRANSMIT TIMINGS 


tRTC 

Retransmit Cycle Time 

80 

tRT 

Retransmit Pulse Width 

65 

tRTS 

Retransmit Set-up Time 

65 

tRTR 

Retransmit Recovery Time 

15 


DEPTH EXPANSION MODE TIMINGS 


Read/Write to XO Low 


Read/Write to XO High 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


NOTE: 

1 . Guaranteed by design minimum times, not tested. 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 0-BIT & 4096 x 0-BIT 


AC TEST CONDITIONS 

Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure A 


2751 tbi 09 


FUNCTIONAL DESCRIPTION 

Parallel Data Input 

The data is written into the FIFO in parallel through the 
Do-8 input data lines. A write cycle is initiated on tjie falling 
edge of the Writ^(W) signal provided the Full Flag (FF) is not 
asserted, jf^he W signal changes from H IGH-to-LOW and the 
Full-Flag (FF) is already set, the write line is inhibited internally 
from incrementing the write pointer and no write operation 
occurs. 

Data set-up and hold times must be met with respect to the 
risingedgeof Write. The data is written to the FIAM at the write 
pointer. On the rising edge of W, the write pointer is 
incremented. Write operations can occur simultaneously or 
asynchronously with read operations. 


tRS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


5V 



— 2751 dm 03 

or equivalent circuit 
Figure A. Ouput Load 
•Including jig and scope capacitances 

Serial Data Output 

The serial data is output on the SO pin. The data is clocked 
out on the rising edge of SOCP providing the Empty Flag (EF) 
is not asserted. If the Empty Flag is asserted then the next 
data word is inhibited from moving to the output register and 
being clocked out by SOCP. NOTE: SOCP should not be 
clocked once the last bit of the last word has been clocked out. 
If it is, then two things will occur. One, the SO pin will g o hig h- 
Z and two, SOCP will be out of sync with Next Read (NR). 

The serial word is shifted out Least Significant Bit first, that 
is the first bitwill be DO, then D1 and so on up to the serial word 
width. The serial word width must be programmed by con- 
necting the appropriate Data Set line (04, 06, 07 or 08) to the 
NR input. The Data Set lines are taps off a digital delay line. 
Selecting one of these taps, programs the width of the serial 
word to be read and shifted out. 


tRSC 







IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 2. Write Operation 



Figure 3. Read Operation 

NOTES: 

1 . This timing applies to the Active Device in Width Expansion Mode. 

2. This timing applies to Single Device Mode at Empty Boundary (EF = low) and the Next Active Device in Width Expansion Mode. 


LAST WRITE IGNORED 
WRITE 


FIRST READ 


0 1 n-1 




ADDITIONAL 

READS 


0 1 n-1 


FIRST WRITE 


Figure 4. Full Flag from Last Write to First Read 
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CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SOCP 


FF 


W 


DATA IN 


SO 


u 1 n-1 


tSOCFF 


-tWFF 






-tWPF- 




-IDS 


-tDH 


[ DATA IN VALID ) 


-tSOPD 




DATA OUT VALID 




Figure 7. Full Boundiy Condition Timing 




Figure 8. Half Full, Almost Full and Almost Empty Timings 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 X 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTE: 2751 drw 12 

1 . EF, AEF, HF and FF may change status during Retransmit, but flags will be valid at tnic. 

Figure 9. Retransmit 




Figure 11. Expansion-In 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING CONFIGURATIONS 

Single Device Configuration 

In the standalone case, the SOX line is tied HIGH and not 
used. On the first LOW-to-HIGH of the SOCP clock, all of the 


Data Set lines (04, 06, 07, 08) go low and a new serial word 
is started. The Data Set lines then go high on the equivalent 
SOCP clock pulse. This continues until the Q line connected 
to NR goes high completing the serial word. The cycle is then 
repeated with the next LOW-to-HIGH transition of SOCP. 


PARALLEL DATA IN 


SERIAL OUTPUT CLOCK 
Vcc 


SOCP 

Do-7 

SO 


sox _ XI 

NR 04 06 07 Os 


1 1 

1 

5 6 

7 0 

1 2 


SERIAL DATA OUTPUT 
GND 


SOCP 


04 


AAAAAAAAAAA/WVWX 

"A / \ / ^ 


06 


07 


NR 


y V 




y ^ 




/ 



Figure 12. Eight-Bit Word Single Device Configuration 


TRUTH TABLES 

TABLE 1 : RESET AND RETRANSMIT — 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 


Mode 

Inputs 

Internal Status 

Outputs 



x\ 

Read Pointer 

Write Pointer 


FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

ReadAA/rite 

1 

1 

0 

Increment^’* 

Increment*’* 

X 

X 

X 


NOTE: 275itbiio 

1 . Pointer will increment if appropriate flag is HIGH. 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Width Expansion Configuration 

In the cascaded case, word widths of more than 9 bits can 
be achieved by using more than one device. By tying the SOX 
line of the least significant device HIGH and the SOX of the 
subsequent devices to the appropriate Data Set lines of the 
previous devices, a cascaded serial word is achieved. 

On the first LOW-to-HIGH clock edge of SOCP, all lines go 
LOW. Just as in the standalone case, on each corresponding 
clock cycle, the equivalent Data Set line goes HIGH in order 
of least to most significant. When the Data Set line which is 


connected to the SOX input of the next device goes HIGH, the 
Do of that device goes HIGH, the cascading from one device 
to the next. The Data Set line of the most significant bit 
programs the serial word width by being connected to all NR 
inputs. 

The Serial Data Output (SO) of each device in the serial 
word must be tied together. Since the SO pin is three stated, 
only the device which is currently shifting out is enabled and 
driving the 1 -bit-bus. 


SERIAL OUTPUT CLOCK 


Vcc 


PARALLEL DATA IN 
16-BITS WIDE 


SERIAL DATA 
OUTPUT 




GND 


SO 

Do-6 

XI 

SOCP 


FIFO #2 

sox 

NR 

Qe 




GND 


7 

r^SO 

Do-8 

XI 

SOCP 


FIFO #1 

sox 

NR 

08 


0 1 7 6 9 10 14 15 0 
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Figure 13. Width Wxpanslon for 16-blt Parallel Data In. The Parallel Data In Is tied to Do s of FIFO #1 and Do-s of FIFO #2. 
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IDT72131, IDT72141 

CMOS PARALLEL-TO-SERIAL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Depth Expansion (Daisy Chain) Mode 

The IDT721 31/41 can be easily adapted to applications 
where the requirements are for greater than 2048/4096 words. 
Figure 14 demonstrates Depth Expansion using three 
IDT721 31/41 . Any depth can be attained by adding additional 
IDT721 31/41 operates in the Depth Expansion configuration 
when the following conditions are met: 

1 . The first device must be designated by grounding the 
First Load (FL) control input. 


2. All other devices must have FL in the high state. 

3. The Expansion Out (XO)^n of each device must be 
tied to the Expansion In (XI) pin of the next device. 

4. Externa[ logic is needed to a^nerate a composite Full 
Flag (FF) and Empty Flag (EF). This requires the 
OR-ing of all EFs and OR-ing of all FFs (i^, all must 
be set to generate the correct composite FF or EF). 

5. The Retransmit (RT) function and Half-Full Flag (HF) 
are not available in the Depth Expansion mode. 


SOCP 


SO 



Do-7 


W 
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Figure 14. A 12K x 8 Parallel-In Serial-Out FIFO 


TABLE 2: RESET AND FIRST LOAD TRUTH TABLE — 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset-First 

Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset-All 

Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTES: 275itbiii 

1 ■ XI is connected to XO of previous device. _ 

2. RS = Reset Input, FL/RT = First Load/Retransmit, EF = Empty Flag Ouput, FF = Full Flag Output, XI = Expansion Input. 
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CMOS SERIAL-TO-PARALLEL FIFO 

IDT72132 
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2048 X 9-BIT 

4096X9-B1T 

IDT72142 

Integrated Device Technology, Inc. 
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FEATURES: 

• 35ns parallel port access time, 45ns cycle time 

• 50MHz serial port shift rate : 

• Expandable in depth and width with no external 
components 

• Programmable word lengths including 8, 9, 16-18, and 
32-36 bit using Flexshift™ serial input without using any 
additional components 

• Multiple status flags: Full, Almost-Full (1/8 from full), 
Half-Full, Almost Empty (1/8 from empty), and Empty 

• Asynchronous and simultaneous read and write 
operations 

• Dual-port zero fall-through architecture 

• Retransmit capability in single device mode 

• Produced with high-performance, low-power CEMOS™ 
technology 

• Available in a 28-pin ceramic, plastic DIP and 32-pin 
plastic leaded chip carrier (PLCC) packages 

• Military product compliant to MlL-STD-883, Class B 


DESCRIPTION: 

The IDT721 32/721 42are high-speed, low-power serial-to- 
parallel FIFOs. These FIFOs are ideally suited to serial com- 
munications applications, tape/disk controllers, and local area 
networks (LANs). The IDT721 32/721 42 can be configured 
with the IDTs parallel-to-serial FIFOs (IDT721 31/721 41) for 
bidirectional serial data buffering. 

The FIFO has a serial input port and a 9-bit parallel output 
port. Wider and deeper serial-to-parallel data buffers can be 
built using multiple IDT721 32/721 42 c hips. IDTs unique 
Flexshift serial expansion logic (SIX, NW) makes width 
expansion possible with no additional components. These 
FIFOs will expand to a variety of word widths including 8, 9, 1 6, 
and 32 bits. The IDT721 32/1 42 can also be directly connected 
for depth expansion. 

Five flags are provided to monitor the FIFO. The full and 
empty flags prevent any FIFO data overflow or underflow 
conditions. The Almost-Full (7/8), Half-Full, and Almost 
Empty (1/8) flags signal memory utilization within the FIFO. 

The IDT721 32/721 42 is fabricated using IDTs high-speed 
submicron CEMOS technology. Military grade product is 
manufactured in compliance with the latest revision of 
MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS and Flexishift are trademarks of Integrated Device Technology, Inc. 
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IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTIONS 


Symbol 

Name 

I/O 

Description 

SI 

Serial Input 

■ 

Serial data is shifted in least significant bit first. In the serial cascade mode, the Serial Input 
(SI) pins are tied together and SIX plus D?, Ds determine which device stores the data. 

RS 

Reset 

■ 

When RS is set low, internal READ and WRITE pointers are set to the first location of the RAM 
array. HF and FF go high, and AEF, and EF go low. A reset is required before an initial WRITE 
after power-up. R must be high during an RS cycle. 

NW 

Next Write 

I 

To program the Serial In word width , connect NW with one of the Data Set pins (Dz, Da). 

SICP 

Serial Input Clock 

■ 

Serial data is read into the serial input register on the rising edge of SICP. In both Depth and 
Serial Word Width Expansion modes, all of the SICP pins are tied together. 

R 

Read 

■ 

When READ is low, data can be read from the RAM array sequentially, independent of SICP. 

In orderfor READ to be active, EF must be high. When the FI FO is empty (EF-low) , the internal 
READ operation is blocked and Qo-Qa are in a high impedance condition. 

FL/OT 

First Load/ 
Retransmit 

1 

This is a dual purpose input. In the single device configuration (XI grounded), activating 
retransmit (FL/RT-low) will settheinternal READ pointertothefirst location. There is no effect 
on the WRITE pointer. R must be high and SICP must be low before setting FL/RT low. 
Retransmit is not possible in depth expansion. In the depth expansion configuration, 
FL/RT grounded indicates the first activated device. 

X\ 

Expansion In 

■ 

In the single device configuration, XI is grounded. In depth expansion or daisy chain 
expansion, XI is connected to XO (expansion out) of the previous device. 

SIX 

Serial Input 
Expansion 

■ 

In the Expansion mode, the SIX pin of the least significant device is tied high. The SIX pin of 
all other devices is connected to the D? or Da pin of the previous device. For single device 
operation, SIX is tied high. 

OE 

Output Enable 

■ 

When OE is set low, the parallel output buffers receive data from the RAM array. When OE 
is set high, parallel three state buffers inhibit data flow. 

Qo— Qa 

Output Data 

0 

Data outputs for 9-bit wide data. 

FF 

Full Flag 

0 

When FF goes low, the device is full and data must not be clocked by SICP. When FF is high, 
the device is not full. See the diagram on page 7 for more details. 

EF 

Empty Flag 
Almost-FullFlag 

0 

When EF goes low, the device is empty and further READ operations are inhibited. When EF 
is high, the device is not empty. 


Almost- Empty/ 
Half-Full Flag 

0 

When AEF is low, the device is empty to 1/8 full or 7/8 to completely full. When AEF is high, 
the device is greater than 1/8 full, but less than 7/8 full. 

^/HF 

Expansion Out/ 

0 

This is a dual purpose output. In the single device configuration (XI grounded), the device is 
more than half full when HF is low. In the depth expansion configuration (XO connected to 
XI of the next device), a pulse is sent from XO to XI when the last location in the RAM array 
is filled. 

D7, Da 

Data Set 

0 

The appropriate Data Set pin (D7, Ds ) is connected to NW to program the Serial In data word 
width. For example: D7 - NW programs a 8-bit word width, Ds - NW programs a 9-bit word 
width, etc. 

Vcc 

Power Supply 


Single Power Supply of 5V. 

GND 

Ground 


Three grounds at OV. 


2752tbl01 


STATUS FLAGS 


Number of Words in FIFO 

FF 


B 

EF 

IDT72132 

IDT72142 

0 

0 

H 

L 

msM 

L 

1-255 

1-511 

H 

L 

H 

H 

256-1024 

512-2048 

H 

H 

H 

H 

1025-1792 

2049-3584 

H 

H 

L 

H 

1793-2047 

3585-4095 

H 

L 

L 

H 

2048 

4096 

L 

L 

L 

H 
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IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



Vcc 

D7 

Ds 


FL/RT 

RS 

SI 

SICP 

SIX 

OE 

EF 

XO/HF 

GND 

Qs 

Q? 


INDEX z z z ^ > Q Q 



DIP 

TOP VIEW 


2752drw02 


PLCC 
TOP VIEW 


2752 dm 02b 


5.8 


3 





IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

PBfl 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

“C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2752tbl03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating oniy and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 




VCCM 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vcc 

Commercial Supply 
Voltage 

H 

^12 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

m 

ViH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

ViH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

Vil(^> 

Input Low Voltage 

— 

— 

0.8 

m 


NOTE: 2752tbl04 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 


CAPACITANCE (Ta = ■i-25°C, f = 1 .OMHz) 


Symbol 

Parameter^^^ 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = ov 

10 

PF 

COUT 

Output Capacitance 

VOUT = ov 

12 

pF 


NOTE: 2752tbl05 

1 . This parameter is sampled and not 1 00% tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc= 5.0V ± 10%, Ta = O'C to +70®C; Military: Vcc= 5.0V ± 10%, Ta = -55'’C to +125°C) 


Symbol 

Parameter 

IDT72132/IDT72142 

Commercial 

IDT72132/IDT72142 

Military 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Iil(') 

Input Leakage Current 
(Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

loJ^^ 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1 " Voltage, 
louT = -2mA 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage, 
louT = 8mA 

— 

— 

0.4 

— 

— 

0.4 

V 

Icci^^) 

Power Supply Current 

— 

90 

140 

— 

100 

160 

mA 

Icca^®) 

Average Stan^ Current 
(R = RS = FL/RT = ViH) 

(SICP = ViL) 


8 

12 


12 

25 

mA 

ICC3(L)(3'^) 

Power Down Current 

— 

— 

2 

— 

— 

4 

mA 

ICC3{S)(3’4) 

Power Down Current 

— 

— 

8 

— 

— 

12 

mA 


NOTES: 2752 tbi 06 

1. Measurements with 0.4 s ViN £ Vcc. 

2. R s ViL, 0.4 ^ VouT S Vcc. 

3. l 2 £ measurements are made with outputs open. 

4. RS = FtyRT = R = Vcc -0.2V; SICP ^ 0.2V; all other Inputs s Vcc -0.2V or ^ 0.2V. 


5.8 


4 





















































































































IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 X 9-BIT & 4096 x 9-BIT 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military 


Symbol Parameter 


ts Parallel Shift Frequency 


tsicp J Serial-lnShift Frequency 


PARALLEL OUTPUT TIMINGS 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read Cycle Time 


Read Pulse Low to Data Bus at Low Z 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Vcc = 5.0 V ± 


Commercial 


IDT721 32x35 
IDT721 42x35 


Min. Max. 


22.2 


50 


10%, Ta = -55“C to+125“C) 


Military 


IDT721 32x40 
IDT721 42x40 


Min. Max. 





Data Valid from Read Pulse High 


Output Enabieto High-Z (Disable)'^' 




tAOE Output Enable to Data Valid (Qo-a) 


SERIAL INPUT TIMINGS 


tsis Serial Data in Set-Up Time to SiCP Rising Edge 


tsiH Serial Data in Hold Tme to SICP Rising Edge 


tsix SIX Set-Up Time to SICP Rising Edge 


tsicw Serial-In Clock Width High/Low 


FLAG TIMINGS 


tsiCEF SICP Rising Edge (Last Bit - First Word) to EF High 


tsicFF SICP Rising Edge (Bit 1 - Last Word) to FF Low 


tsiCF SICP Rising Edge to HF, AEF 


tRFFSi Recovery Time SICP After FF Goes High 


Read High to FF High 


Read High to Transitioning HF and AEF 


Read Pulse Width After EF High 


RESET TIMINGS 


Reset Cycle Time 


Reset Pulse Width 


Reset Set-up Time 


Reset Recovery Time 




Reset to HF and FF High 


Reset to D Low 


SICP Rising Edge to D 


RETRANSMIT TIMINGS 


Retransmit Cvcie Time 


Retransmit Pulse Width 


Retransmit Set-up Time 


tRTR Retransmit Recovery Time 


DEPTH EXPANSION MODE TIMINGS 


ReadA/Vrite to XO Low 


ReadA/Vrite to XO High 


XI Pulse Width 


XI Recovery Time 


XI Set-up Time 


NOTE: 

1 . Guaranteed by design minimum times, not tested 


MM. and Com'l. 

IDT721 32x50 
JDT72142x50_ 

Min. I Max. Unit 


15 


40 


12091 

mat 
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IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS (Continued) 

(Commercial: Vcc= 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc= 5.0V ± 10%, Ta = -55°C to +125°C) 


Military and Commercial 


IDT721 32x65 
IDT721 42x65 


IDT721 32x80 
IDT721 42x80 


Symbol Parameter 


ts I Parallel Shift Frequency 


Serial-Out Shift Frequency 


PARALLEL OUTPUT TIMINGS 


Access Time 


Read Recovery Time 


Read Pulse Width 


Read Cycle Time 


Read Pulse Low to Data Bus at Low Z 


Read Pulse Highto Data Bus at High Z- 


Data Valid from Read Pulse High 


Output Enable to High-Z (Disable)' '' 


Output Enable to Low-Z (Enable)'^' 


Output Enable to Data Valid (Qo-e) 


SERIAL INPUT TIMINGS 


tsis Serial Data in Set-Up Time to SICP Rising Edge 


tsiH Serial Data in Hold Time to SICP Rising Edge 


tsix SIX Set-Up Time to SICP Rising Edge 


tsicw Serial-In Clock Width High/Low 


FLAG TIMINGS 


SICP Rising Edge (Last Bit - First Word) to EF High 


SICP Rising Edge (Bit 1 - Last Word) to FF Low 


SICP Rising Edge to HF, AEF 


Recovery Time SICP After FF Goes High 


Read High to FF High 


Read High to Transitioning HF and AEF 


Read Pulse Width After EF High 


RESET TIMINGS 


Reset Cycle Time 


Reset Pulse Width 


Reset Set-up Time 


Reset Recovery Time 




Reset to HF and FF High 


Reset to D Low 


SICP Rising Edge to D 


RETRANSMIT TIMINGS 


tRTC Retransmit Cycle Time 


Retransmit Pulse Width 


Retransmit Set-up Time 


tRTR Retransmit Recovery Time 


DEPTH EXPANSION MODE TIMINGS 


ReadAAfrite to XO Low 


ReadA/Vrite to XO High 


XI Pulse Width 


XI Recovery Time 


Xi Set-up Time 


NOTE: 

1 . Guaranteed by design minimum times, not tested. 
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IDT72132, IDT72142 

CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 

Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure A 


2752 tbi 09 


FUNCTIONAL DESCRIPTION 

Serial Data Input 

The serial data is input on the SI pin. The data is clocked 
in on the rising edge of SICP providing the Full Flag (FF) is not 
asserted. If the Full Flag is asserted then the next parallel data 
word is inhibited from moving into the RAM array. NOTE: 
SICP should not be clocked once the last bit of the last word 
has been shifted in, as indicated by NW high and FF low. If it 
is, then then the input data will be lost. 

The serial word is shifted in Least Significant Bit first. Thus, 
when the FIFO is read, the Least Significant Bit will come out 
on Qo and the second bit is on Qi and so on. The serial word 
width must be programmed by connecting the appropriate 
Data Set line (D?, Da) to the NW input. The data set lines are 
taps off a digital delay line. Selecting one of these taps 
programs the width of the serial word to be written in. 


5V 



or equivalent circuit 
Figure A. Output Load 

‘Includies jig and scope capacitances 

Parallel Data Output _ 

A read cycle is initiated on the falling edge of Read (R) 
provided the Empty Flag is not set. The output data is 
accessed on a first-in/first-out basis, independent of the 
ongoing write operations. The data is available tA after the 
falling edge of R and the output bus Q goes into high 
impedance after R goes HIGH. _ 

Alternately, the user can access the FIFO by keeping R 
LOW and enaWing data on the bus by asserting Output Enable 
(OE). When R is ^W, the OE signal enables data on the 
output bus. When R is].OW and OE is HIGH, the output bus 
is three-stated. When R is HIGH, the output bus is disabled 
irrespective of OE. 



Figure 1. Reset 
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



LAST WRITE 

NO WRITE 

FIRST READ 

ADDITIONAL 

READS 

FIRST WRITE 


R 

SICP 

0 1 n-1 

4 ^ tSICF 

(1) 

A ? 


A r 

0 1 n-1 

/\/\/\ 





F 

tRFF 





FF 



— 





NOTE: _ 

1. SICP should not be clocked until FF goes high. 

Figure 5. Full Flag from Last Write to First Read 



Figure 6. Empty Flag from Last Read to First Write 



Figure 7. Empty Boundry Condition Timing 
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R ^ 

FF 

^ T 

tRFF » 

T \ 

SICP 

tnrro, , , Isicff « — » 

tRFFSI^* » g ^ 

7^ 7^;; /A 


tsis 4 » 

SI 

)( 


tA ' 



ws 


MV/ I C. 

1 . SICP should remain low until after FF goes high. 

Figure 8. Full Boundry Condition Timing 



Figure 9. Half Full, Almost Full and Almost Empty Timings 



NOTE: 

1 . EF, AEF, HF and FF may change status during Retransmit, but flags will be valid at tRTC. 

Figure 10. Retransmit 
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WRITE TO LAST PHYSICAL LOCATION 



X\ 

SICP 

R 



-txi- 


■tXIR 


f 


tXIS-0-l 


1 n-1 


/v^/\ 


Write to first 
physical location 


\ 


txis 



/ 


Read from first 
physical location 


/ 


Figure 12. Expanslon-ln 
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING CONFIGURATIONS 

Single Device Configuration 

In the standalone case, the SIX line is tied HIGH and not 
used. On the first LOW-to-HIGH of the SICP clock, both of the 


Data Set lines (D?, Ds) go low and a new serial word is started. 
The Data Set lines then go high on the equivalent SICP clock 
pulse. This continues until the D line connected to NW goes 
high completing the serial word. The cycle is then repeated 
with the next LOW-to-HIGH transition of SICP. 


SERIAL DATA IN 



-- AAAAAAAAAAAAAAAAAAA 

/ \ / ^ 

^ 

_J \ ^ / \_ 


5 


Figure 13. Nine-Bit Word Single Device Configuration 


TRUTH TABLES 

TABLE 1 : RESET AND RETRANSMIT — 

SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE 



Inputs 

Internal Status 

Outputs 

Mode 

RS 

fDrt 


Read Pointer 

Vl/rlte Pointer 

AEF, If 

FF 

HF 

Reset 

0 

X 

0 

Location Zero 

Location Zero 

0 

1 

1 

Retransmit 

1 

0 

0 

Location Zero 

Unchanged 

X 

X 

X 

ReadA/Vrite 

1 

1 

0 

Increment^’^ 

Increment*’^ 

X 

X 

X 


NOTE: 

1 . Pointer will increment if appropriate flag is HIGH. 
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CMOS SERIAL-TO-PARALLEL FIFO 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Width Expansion Configuration On the first LOW-to-HIGH clock edge of SICP, both the 

In the cascaded case, word widths of more than 9 bits can Data Set lines go LOW. Just as in the standalone case, on 
be achieved by using more than one device. By tying the SIX each corresponding clock cycle, the equivalent Data Set line 
line of the least significant device HIGH and the SIX of the goes HIGH in order of least to most significant, 
subsequent devices to the appropriate Data Set lines of the 
previous devices, a cascaded serial word is achieved. 


SERIAL DATA IN 




D7 0F FIFO #1 
AND SIX OF 
FIFO #2 



D 7 OF FIFO #2 
AND NW TO 
FIFO #1 AND 
FIFO #2 



Figure 14. Serlal-ln to Parallel-Out Data of 16 Bits 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Depth Expansion (Daisy Chain) Mode 

The IDT721 32/42 can be easily adapted to applications 
where the requirements are for greaterthan 2048/4096 words. 
Figure 15 demonstrates Depth Expansion using three 
IDT721 32/42. Any depth can be attained by adding additional 
IDT721 32/42 operates in the Depth Expansion configuration 
when the following conditions are met: 

1 . The first device must be designated by grounding the 
First Load (FL) control input. 


2. All other devices must have FL in the high state._ 

3. The Expansion Out (XO) pin and Expansion In (XI) pin 
of each device must be tied together. 

4. External logic is needed to generate a composite Full 
Flag (FF) and Empty Flag (EF). This requires the 
OR-ing of all EFs and OR-ing of all FFs (i.e., all must 
be set to generate the correct composite (FF) or (EF). 

5. The Retransmit (RT) function and Half-Full Flag (HF) 
are not available in the Depth Expansion mode. 


Vfcc 


SIX 

FIFO#1 

IDT72142 


Qo-7 

R 


SI SICP 

XO XI 

NW 

D7 


SICP 


SI 


\fcc 

~P- SIX 

I FL/^ 


FIFO #2 
IDT72142 


SI SICP 


XI XO Qo-7 


D7 


NW 




Qo-7 


h 


5 


Figure 15. An 8K x 8 Serial-In Parallel-Out FIFO 


TABLE 2: RESET AND FIRST LOAD TRUTH TABLE — 
DEPTH EXPANSION/COMPOUND EXPANSION MODE 


Mode 

Inputs 

Internal Status 

Outputs 

RS 

FL/RT 

XI 

Read Pointer 

Write Pointer 

EF 

FF 

Reset-First 

Device 

0 

0 

(1) 

Location Zero 

Location Zero 

0 

1 

Reset all 

Other Devices 

0 

1 

(1) 

Location Zero 

Location Zero 

0 

1 

Read/Write 

1 

X 

(1) 

X 

X 

X 

X 


NOTES: 

1. XI Is connected to XO of t he previous device. 

2. RS = Reset Input, FURT = First Load/Retransmit, EF = Empty Flag OupuL FF = Full Flag Output, XI = Expansion Input. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SERIAL INPUT WITH WIDTH AND DEPTH EXPANSION 


SERIAL 

INPLIT 

CLOCK 


SERIAL 
DATA IN 



Po-7 P8-15 P16-23 


V. 


2752drw19 


PARALLEL DATA OUT 


Figure 16. An 8K x 24 Serlal-ln, Parallel-Out FIFO Using Six IDT72142s 
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Integrated Device Technology, Inc. 


CMOS PARALLEL SyncFlFO™ 

(CLOCKED FIFO) 

64 X 8-BIT, 256 x 8-BIT, 512 x 8-BIT, 

1024 X 8-BIT, 2048 x 8-BIT & 4096 x 8-BIT 

IDT72420 

IDT72200 

IDT72210 

IDT72220 

IDT72230 

IDT72240 





FEATURES: 

• 64 X 8-bit organization (IDT72420) 

• 256 X 8-bit organization (IDT72200) 

• 512 X 8-bit organization (IDT72210) 

• 1 024 X 8-bit organization (IDT72220) 

• 2048 X 8-bit organization (IDT72230) 

• 4096 X 8-bit organization (IDT72240) 

• 1 5ns read/write cycle time (IDT72420/72200/7221 0) 

• 20ns read/write cycle time (IDT72220/72230/72240) 

• Read and write clocks can be asynchronous or 
coincident 

• Dual-ported zero fall-through time architecture 

• Empty and Full flags signal FIFO status 

• Almost-empty and almost-full flags set to Empty+7 and 
Full-7, respectively 

• Output enable puts output data bus in high impedance 
state 

• Produced with advanced submicron CEMOS™ 
technology 

• Available in 28-pin 300 mil plastic DIP and 300 mil 
ceramic DIP 

• For surface mount product please see the IDT72421/ 
72201/72211/72221/72231/72241 data sheet 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 


The IDT72420/72200/7221 0/72220/72230/72240 
SyncFlFO™ are very high speed, low-power first-in, first-out 
(FIFO) memories with clocked read and write controls. The 
IDT72420/72200/7221 0/72220/72230/72240 have a 64, 256, 
51 2, 1 024, 2048, and 4096 x 8-bit memory array, respectively. 
These FIFOs are applicable for a wide variety of data buffering 
needs, such as graphics, local area networks (LANs), and 
interprocessor communication. 

These FIFOs have 8-bit input and output ports. The input 
port is cont rolled by a free-running clock (WCLK), and a write 
enable pin (WEN). Data is read into the Synchronous FIFO on 
every clock when WEN is asserted. The output port is 
contro lled by another clock pin (RCLK) and a read enable pin 
(REN). The read clock can be tied to the write clock for single 
clock operation or the two clocks can run asynchronous of one 
another for dual clock operation. An output enable pin (OE) is 
provided on the read port for three-state control of the output. 

These Synchronous FI FOs have two end-point flags. Empty 
(EF) and Full (FF). Two partial flags, Almost-Empty (AE) and 
Almost-Full (AF), are provided for improved system control. 
The partial (AE) flags are set to Empty+7 and Full-7 for AE and 
AF respectively. 

The IDT72420/72200/7221 0/72220/72230/72240 are fab- 
ricated using IDT’s high speed submicron CEMOS™ technol- 
ogy. Military grade product is manufactured in compliance 
with the latest revision of MIL-STD-883, Class B. 



FUNCTIONAL BLOCK DIAGRAM 

WCLK 



SyncFlFO and CEMOS are trademarks of Integrated Device Technology, Inc. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 
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Z D5 


D3 m 

2 


27 

Z D6 


D2 El 

3 


26 

Z D7 


D1 C 

4 


25 

Z RS 


DO El 

5 


24 

Z WEN 


AF C 

6 

P28-2 

23 

Z WCLK 


AE [Z 

7 

C28-1 

22 

Z vcc 


GND El 

8 


21 

Z Q7 


RCLK C 

9 


20 

Z Q6 


REN El 

10 


19 

Z Q5 


OE C 

11 


18 

Z Q4 


EF C 

12 


17 

Z Q3 


FF Z 

13 


16 

Z Q2 


QO Z 

14 


15 

Z Q1 

PIN DESCRIPTIONS 



DIP TOP 
VIEW 
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Symbol 

Name 

QSI 

Description 

Do - D7 

Data Inputs 

□ 

Data inputs for a 8-bit bus. 


Reset 

1 

When ^ is set low, internal read and write pointers are set to the first location of the RAM 
array. FF and PAF go high, and PAE and EF go low. A reset is required before an initial WRITE 
after power-up. 

WCLK 

Write Clock 

□ 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when WEN is asserted. 

WEN 

Write Enable 

1 

When WEN is LOW, data is written into the FIFO on every LOW-to-HIGH transition of WCLK. 
Data will not be written into the FIFO if the FF is LOW. 

D 

O 

D 

'si 

Data Outputs 

0 

Data outputs for a 8-bit bus. 

RCLK 

Read Clock 

1 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN is asserted. 

WR 

Read Enable 

1 

When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of RCLK. 

Data will not be read from the FIFO if the EF is LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OEis HIGH, the output data bus will be in a 
high impedance state. 

EF 

Empty Flag 

0 

When EF is LOW, the FIFO is empty and further data reads from the output are inhibited. When 
^ is HIGH, the FIFO is not empty. EF is synchronized to RCLK. 

AE 

Almost-Empty 

Flag 

0 

When ^ is LOW, the FIFO is almost empty based on the offset Empty+7. AE is synchronized 
to RCLK. 

AF 

Almost-Full Flag 

0 

When ^ is LOW, the FIFO is almost full based on the offset Full-7. AF is synchronized to 

WCLK. 

FF 

Full Flag 

0 

When FF is LOW, the FIFO is full and further data writes into the input are inhibited. When FF is 
HIGH, the FIFO is notfull. FF is synchronized to WCLK. 

Vcc 

Power 


One +5 volt power supply pin. 

GND 

Ground 


One 0 volt ground pin. 


















































IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^l) 


RECOMMENDED OPERATING CONDITIONS 


Symbol 





Rating Commercial I Military 


Terminal Voltage -0.5 to + 7.0 -0.5 to -i- 7.0 
with Respect to 


IIIQgl 


0 to + 70 -55 to + 125 


—55 to -i- 125 -65 to + 135 


-55 tO+ 125 —65 to + 135 


DC ELECTRICAL CHARACTERISTICS 


Symbol 


VCCM 


Vccc 


GND 


Operating 

Temperature 


Temperature 
Under Bias 


Storage 

Temperature 


DC Output 
Current 


1 . Stresses greater than those listed under ABSOLUTE MAXI MU M RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
notimpiied. Exposure to absoiute maximum rating conditionsfor extended 
periods may affect reiiabiiity. 



Parameter 


Military Supply Voltage 


Commercial Supply 
Voltage 


Supply Voltage 


Input High Voltage 
Commercial 


Input Low Voltage 
Commercial & Military 




wa 

m 

HQ 

5.5 

5.0 

5.5 


0 

0 

2.0 

— 



2.2 

— 

— 

— 

— 

0.8 


CAPACITANCE (Ta = -i-25“C, f = 1 .0 MHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C|N(2) 

Input Capacitance 

Vin = OV 

10 

pF 

o 

o 

c 

Output Capacitance 

VouT = OV 

10 

pF 


Symbol 

Parameter 

lL|(1) 

Input Leakage Current (any input) 

ILO*^* 

Output Leakage Current 

VOH 

Output Logic “I” Voltage, |OH = -2 mA 

VOL 

Output Logic "0" Voltage, Iol= 8 mA 

lcci(^' 

Active Power Supply Current 


NOTES: 

1. With output deselected. (OE = high) 

2. Characterized values, not currently tested. 

VCC = 5V ± 1 0%, Ta = -55“C to +1 25“C) 


IDT72420 

IDT72200 

IDT72210 

Commercial 

tCLK = 15, 20, 25,35, 50 ns 
Min. Typ. Max. 


IDT72420 

IDT72200 

IDT72210 

Military 

tCLK = 20, 25,35, 50 ns 
Min. Typ. Max. 



Symbol 

Parameter 

lL|(^) 

Input Leakage Current (any input) 

ILO^^) 

Output Leakage Current 

VOH 

Output Logic “1” Voltage, Ioh = -2 mA 

VOL 

Output Logic “0” Voltage. Iol = 8 mA 

Icci^'*' 

Active Power Supply Current 


IDT72220 
IDT72230 
IDT72240 
Commercial 
tCLK = 20, 25, 35, 50 ns 


IDT72220 

IDT72230 

IDT72240 

Military 

tCLK = 25, 35, 50 ns 
Min. Typ. Max. 



NOTES: 

1. Measurements with 0.4 < Vin < Vcc. 

2. OE > ViH, 0.4 < VouT s Vcc. 

3 & 4. Measurements are made with outputs open. Tested at fcLK = 20 MHz. 

(3) Typical lcci = 65 + (fcLK* 1.1/MHz) + (fcLK * Cl * 0.03/MHz-pF) mA 

(4) Typical lcci = 80 + (fcLK * 2.1 /MHz) + (fcLK * Cl * 0.03/MHz-pF) mA 
fCLK = 1 / tCLK 

Cl = external capacitive load (30 pF typical) 
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 
64 X 8-BIT, 256 X B-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X B-BIT & 4096 X B-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to -i- yO^C; Military: Vcc = 5V ± 1 0%, Ta = -55°C to -i-l 25‘'C) 


Symbol 

Parameter 

Com'l. 

IDT72200L15 
1DT72210L15 
IDT72420L15 
Min. Max. 

IDT72200L20 
IDT72210L20 
IDT72420L20 
Min. Max. 

Commerciai 
IDT72200L25 
IDT72210L25 
iDT72420L25 
Min. Max. 

& Miiitary 
iDT72200L35 
IDT72210L35 
iDT72420L35 
Min. Max. 

iDT72200L50 
iDT72210L50 
iDT72420L50 
Min. Max. 

Unit 

fs 

Clock Cycle Frequency 

— 

66.7 

— 

50 

— 

40 

— 

28.6 

— 

20 

MHz 

tA 

Data Access Time 

2 

10 

2 

12 

3 

15 

3 

20 

3 

25 

ns 

tCLK 

Clock Cycle Time 

15 

— 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

6 

— 

8 

— 

10 

— 

14 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

6 

— 

8 

— 

10 

— 

14 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

4 

— 

5 

— 

6 

— 

8 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

4 

— 

5 

— 

6 

— 

8 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

2 

— 

ns 

tRS 

Reset Pulse Width^’) 

15 

— 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time 

15 

— 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSR 

Reset Recovery Time 

15 

— 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 

15 

— 

20 

— 

25 

— 

35 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

3 

8 

3 

10 

3 

13 

3 

15 

3 

28 

ns 

tOHZ 

Output Enable to Output in High 

3 

8 

3 

10 

3 

13 

3 

15 

3 

28 

ns 

tWFF 

Write Clock to Full Flag 

— 

10 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tREF 

Read Clock to Empty Flag 

— 

10 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tAF 

Write Clock to Almost-Full Flag 

— 

10 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tAE 

Read Clock to Almost-Empty Flag 

— 

10 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tSKEWI 

Skew time between Read Clock & 
Write Clock for Empty Flag & 

Full Flag 

6 


8 


10 


12 


15 


ns 

tSKEW2 

Skew time between Read Clock & 
Write Clock for Almost-Empty Flag & 
Almost-Full Flag 

28 


35 


40 


42 


45 


ns 


NOTES: 2680 tbi 07 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 
64 X 8-BIT, 256 X B-BIT, 512 X B-BIT, 1024 X B-BIT, 204B X B-BIT & 4096 X B-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to -i- 70°C; Military: Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C) 


Symbol 

Parameter 

Com'l. 

IDT72220L20 
IDT72230L20 
IDT72240L20 
Min. Max. 

CotTl 

IDT72220L25 
IDT72230L25 
IDT72240L25 
Min. Max. 

merclal & Mill 
IDT72220L35 
IDT72230L35 
IDT72240L35 
Min. Max. 

ary 

IDT72220L50 
IDT72230L50 
IDT72240L50 
Min. Max. 

Unit 

fs 

Clock Cycle Frequency 

— 

50 

— 

40 

— 28.6 

- 

20 

MHz 

tA 

Data Access Time 

2 

12 

3 

15 

3 

20 

3 

25 

ns 

tCLK 

Clock Cycle Time 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

8 — 

10 

— 

14 

— 

20 — 

ns 

tCLKL 

Clock Low Time 

8 

— 

10 

— 

14 

— 

20 — 

ns 

tDS 

Data Set-up Time 

5 — 

6 

— 

8 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 

— 

1 

— 

2 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

5 

— 

6 

— 

8 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

2 

— 

2 

— 

ns 

tRS 

Reset Pulse Width^'*) 

20 

— 

25 

— 

35 — 

50 — 

ns 

tRSS 

Reset Set-up Time 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSR 

Reset Recovery Time 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 20 

— 

25 

— 

35 

- 

50 

ns 

tOLZ 

Output Enable to Output in Low 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

3 

10 

3 

13 

3 

15 

3 

23 

ns 

tOHZ 


3 

10 

3 

13 

3 

15 

3 

23 

ns 

tWFF 

Write Clock to Full Flag 

— 

12 

— 

15 

— 

20 

- 

30 

ns 

tREF 

Read Clock to Empty Flag 

— 

12 

— 

15 

— 

20 

■ - 

30 

ns 

tAF 

Write Clock to Almost-Full Flag 

— 

12 

— 

15 

— 

20 

- 

30 

ns 

tAE 

Read Clock to Almost-Empty Flag 

— 

12 

— 

15 

— 

20 

- 

30 

ns 

tSKEWt 

Skew time between Read Clock & Write Clock 
for Empty Flag & Full Flag 

8 

— 

10 

— 

12 

— 

15 

— 

ns 

tSKEW2 

Skew time between Read Clock & Write Clock 
for Almost-Empty Flag & Almost-Full Flag 

35 

— 

40 

— 

42 — 

45 — 

ns 


NOTES: 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2680 tbi 09 


2680 tbI 08 


5V 



or equivalent circuit 
Figure 1. Output Load 
‘Includes jig and scope capacitances. 
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10172420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS 

INPUTS: 

Data In (Do - D?) - Data inputs for 8-bit wide data. 

CONTROLS: 

Reset (^) - Reset is accomplished whenever the Reset {^) 
input is taken to a low state. During reset, both internal read 
and write pointers are set to the first location. A reset is re- 
quired after pow^r up before a write operation can take place. 
The Full Flag (FF) and Almost Full Flag (AF) will be reset to 
high after tRSF. The Empty Flag (EF) and Almost Empty Flag 

(AE) will be reset to low after tRSF. During reset, the output 
register is initialized to all zeros. 

Write Clock (WCLK) - A write cycle is initiated on the low-to- 
high transition of the write clock(WCLK). Data set-up and hold 
times must be met in respect to the low-to-high transition of the 
write clock (WCLK). The Full Flag (FF) and Almost Full Flag 

(AF) are synchronized with respect to the low-to-high transi- 
tion of the write clock (WCLK). 

The write and read clocks can be asynchronous or coinci- 
dent. 

Write Enable (WEN) - When Write Enable (WEN) is low, data 
can be loaded into the input register and RAM array on the low- 
to-high transition of every write clock (WCLK). Data is stored 
in the RAM array sequentially and independently of any on- 
going read operation. 

When Write Enable (WEN) is high, the input register holds 
the previous data and no new data is allowed to be loaded into 

the register. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations^Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF, 
allowing a valid write to begin. Write Enable (WEN) is ignored 
when the FIFO is full. 

Read Clock (RCLK) - Data can be read on the outputs on the 
low-to-high transition of the read clock (RCLK). The Empty 
Flag (EF) and Almost-Empty Flag (AE) are synchronized with 
respect to the low-to-high transition of the read clock (RCLK). 

The write and read clocks can be asynchronous or coinci- 
dent. 

Read Enable (REN) - When Read Enable (REN) is low, data 
is read from the RAM array to the output register on the low- 
to-high transition of the read clock (RCLK). 


When Read Enable (REN) is high, the output register holds 
the previous data and no new data is allowed to be loaded into 
the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further read operations. Once 
a validjwrite operation has been accomplished, the Empty 
Flag (EF) will go hig h after tREF and a valid read can begin. 
Read Enable (REN) is ignored when the FIFO is empty. 

Output Enable (OE) - When Output Enable (OE) is enabled 
(low), the parallel output buffers receive data from the output 
register. When Output Enable (OE) is disabled (high), the 
Q output data bus is in a high impedance state. 

OUTPUTS: 

Full Flag (FF) - The Full Flag (FF) will go low, inhibiting further 
write operation, wh^the device is full^lf no reads are per- 
formed after Reset (RS), the Full Flag (FF) will go low after 64 
writes for the IDT72420, 256 writes for the IDT72200, 512 
writes for the IDT72210, 1024 writes for the IDT72220, 2048 
writes for the IDT72230, and 4096 writes for the IDT72240. 

The Full Flag (FF) is synchronized with respect to the low- 
to-high transition of the write clock (WCLK). 

Empty Flag (E^ - The Empty Flag (EF) will go low, inhibiting 
further read operations, when the read pointer is equal to the 
write pointer, indicating the device is empty. 

The Empty Flag (EF) is synchronized with respect to the 
low-to-high transition of the read clock (RCLK). 

Almost Full Flag (^ - The Almost Full Flag (^) will go low 
when the FIFO reaches the Almost-Full condition. If no reads 
are performed after Reset (RS), the Almost Full Flag (AF) will 
go low after 57 writes for the IDT72420, 249 writes for the 
IDT72200, 505 writes for the IDT72210, 1017 writes for the 
IDT72220, 2041 writes for the IDT72230 and 4089 writes for 
the IDT72240. _ 

The Almost Full Flag (AF) is synchronized with respect to 
the low-to-high transition of the write clock (WCLK). 

Almost Empty Flag (i^) - The Almost Empty Flag (^) will 
go low when the FIFO reaches the Almost-Empty condition. If 
no re^ are performed after Reset (RS), the Almost Empty 
Flag (AE) will go high after 8 writesforthe IDT72420, IDT72200, 
IDT72210, IDT72220, IDT7^30 and IDT72240. 

The Almost Empty Flag (AE) is synchronized with respect 
to the low-to-high transition of the read clock (RCLK). 

Data Outputs (Qo - Qy) - Data outputs for a 8-bit wide data. 
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IDT72420/72200/7221 0/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 
64 X B-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X B-BIT, 2048 X 8-BIT & 4096 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE 1: STATUS FLAGS 


Number of Words In FIFO 

FP 

7 ^ 


EF 

IDT72420 

IDT72200 

IDT72210 

IDT72220 

IDT72230 

IDT72240 

0 

0 

0 

0 

0 

0 

H 

H 

L 

L 

1 to 7 

1 to 7 

1 to 7 

1 to 7 

1 to 7 

1 to 7 

H 

H 

L 

H 

8 to 56 

8 to 248 

8 to 504 

8 to 1016 

8 to 2040 

8 to 4088 

H 

H 

H 

H 

57 to 63 

249 to 255 

505 to 51 1 

1017 to 1023 

2041 to 2047 

4089 to 4095 

H 

L 

H 

H 

64 

256 

512 

1024 

2048 

4096 

L 

L 

H 

H 


26S0tbl10 



NOTE: 

1 . After reset, the outputs will be low if OE = 0 and tri-state if OE = 1 . 

2. The clocks (RCLK, WCLK) can be free-running during reset. 


Figure 2. Reset Timing 



























































10772420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 

64 Xe-BIT, 256 X 8-BIT, 512 Xe-BIT, 1024 XB-BIT, 2048 X 8-BIT & 4096 XB-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



REN 


268D dm 05 


NOTE: _ 

1 . tsKEwi is the minimum time between a rising RCLK edge and a rising WCLK edjje for FF to change during the curent clock cycle, if the time between 
the rising edge of RCLK and the rising edge of WCLK is less than tsKEWi, then FF may not change state until the next WCLK edge. 


Figure 3. Write Cycle Timing 
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



WEN 



2680 drw 06 

NOTE: _ 

1 . tsKEWi is the minimum time between a rising WCLK edge and a rising RCLK edge for EF to change during the curent ciock cycie. if the time between 
the rising edge of WCLK and the rising edge of RCLK is less than tsKEwi, then EF may not change state until the next RCLK edge. 

Figure 4. Read Cycle Timing 
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IDT72420/72200/7221 0/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



1. When tsKEWi s minimum specification, tFRL maximum =tcLK + tsKEWi 

tsKEWi < minimum specification, tPRL maximum = 2tCLK + tsKEWi or tcLK + tSKEWi 
The Latency Timing appiy oniy at the Empty Boundry (EF = LOW). 

Figure 5. First Data Word Latency Timing 
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 6-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WCLK 


Do - Dz 


FF 


WEN 


RCLK 


REN 


OE 


Qo - Qz 
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10172420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTE: 

1 . When tsKEWi s minimum specification, Ifrl maximum = tciK + tsKEWi 

tSKEWi < minimum specification, tFRL maximum ^tcLK + tSKEWi or tciK + tSKEWi 
The Latency Timing apply only at the Empty Boundry (EF = LOW). 


Figure 7. Empty Flag Timing 
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 

64 X B-BIT, 256 X 8-BIT, 51 2 X B-BIT, 1024 X B-BIT, 2048 X 8-BIT & 4096 X B-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2680 dm 10 


NOTES: _ 

1 . tSKEW2 is the minimum time between a rising RCLK edge and a rising WCLK ed^ for AF to change during the curent clock cycle. If the time between 
the rising edge of RCLK and the rising edge of WCLK is less than tSKEwa, then AF may not change state until the next WCLK edge. 

2. If a write is performed on this rising edge of the write clock, there will be Full - 6 words in the FIFO when ^ goes low. 

Figure 8. Almost Full Flag Timing 
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 

64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 6-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2680 dm 11 


NOTES; _ 

1 . tSKEW2 is the minimum time between a rising WCLK edge and a rising RCLK edge for AE to change during the curent clock cycle. If the time between 
the rising edge of WCLK and the rising edge of RCLK is less than tsKEW2, then AE may not change state until the next RCLK edge. 

2. If a read is performed on this rising edge of the read clock, there will be Empty - 6 words in the FIFO when AE goes low. 


Figure 9. Almost Empty Flag Timing 
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 
64 X 8-BIT, 256 X 8-BIT, 512 X 8-BIT, 1024 X 8-BIT, 2048 X 8-BIT & 4096 X 8-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION - A single IDT72420/ plication requirements are for 64/256/512/1024/2048/4096 
72200/7221 0/72220/72230/72240 may be used when the ap- words or less. See Figure 1 0. 


RESET (RS) 


WRITE CLOCK (WCLK) ^ 
WRITE ENABLE (WEN) ^ ^ 

DATA IN (D0-D7) ^ 

^ FULL FLAG (FF) 
ALMOST FULL 


READ CLOCK (RCLK) 


READ ENABLE (REN) 


IDT 

1 _ OUTPUT ENABLE (OE) 

72420/ 

72200/ 

72210/ 

72220/ 

72230/ 

72240 

DATA OUT (Qd- Q?) 


EMPTY FLAG (EF) 



ALMOST EMPTY(AE) 
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Figure 10. Block Diagram of Single 64 x 8/256 x 8/512 x 8/1024 x 8/2048 x 8/4096 x 8 Synchronous FIFO 


WIDTH EXPANSION CONFIGURATION - Word width may 
be increased simply by connecting the corresponding input 
control signals of multiple devices. A composit£flag should be 
created for each of the end-point status flags (EF and FF) The 
partial status flags (AE and AF) can be detected from any one 


device. Figure 11 demonstrates a 16-bit word width by using 
two IDT72420/72200/7221 0/72220/72230/72240s. Any word 
width can be attained by adding additional IDT72420/72200/ 
7221 0/72220/72230/72240S. 




Figure 11. Block Diagram of 64 x 16/256 x 16/512 x 16/1024 x 16/2048 x 16/4096 x 16 Synchronous FIFO 
Used in a Width Expansion Configuration 
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IDT72420/72200/72210/72220/72230/72240 CMOS PARALLEL SyncFlFO™ (CLOCKED FIFO) 
64 X 8-BIT, 256 X B-BIT, 512 X B-BIT, 1024 X B-BIT, 204B X B-BIT & 4096 X B-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DEPTH EXPANSION - The IDT72420/72200/7221 0/72220/ expansion logic alternate data accesses from one device to 
72230/72240 can be adapted to applications when the re- the next in a sequential manner. 

quirements are for greater than 64/256/51 2/1 024/2048/4096 Please see the Application Note “DEPTH EXPANSION 
words. Depth expansion is possible by using expansion logic IDT'S SYNCHRONOUS FIFOs USING RING COUNTER 
to direct the flow of data. A typical application would have the APPROACH’’ for details of this configuration. 
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CMOS PARALLEL SyncFlFO™ 
(CLOCKED FIFO) 

64 X 9-BIT, 256 X 9-BIT, 512 X 9-BIT, 

1024 X 9-BIT, 2048 X 9-BIT & 4096 x 9-BIT 


IDT72421 

IDT72201 

IDT72211 

IDT72221 

IDT72231 

IDT72241 


FEATURES: 

• 64 X 9-bit organization (IDT72421) 

• 256 X 9-bit organization (IDT72201) 

• 512 X 9-bit organization (IDT72211) 

• 1 024 X 9-bit organization (IDT72221 ) 

• 2048 X 9-bit organization (IDT72231 ) 

• 4096 X 9-bit organization (IDT72241) 

• 15ns read/write cycle time (IDT72421/72201/72211) 

• 20ns read/write cycle time (IDT72221/72231/72241) 

• Read and write clocks can be independent 

• Dual-ported zero fall-through time architecture 

• Empty and Full flags signal FIFO status 

• Programmable Almost-Empty and Almost-Full flags can 
be set to any depth 

• Programmable Almost-Empty and Almost-Full flags 
default to Empty+7, and Full-7, respectively 

• Output enable puts output data bus in high impedance 
state 

• Advanced submicron CEMOS™ technology 

• Available in 32-pin plastic leaded chip carrier (PLCC) and 
ceramic leadless chip carrier (LOG) 

• For Through-Hole product please see the IDT72420/ 
72200/72210/72220/72230/72240 data sheet 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT72421/72201/7221 1/72221/72231/72241 
SyncFlFO™ are very high-speed, low-power first-in, first-out 


(FIFO) memories with clocked read and write controls. The 
IDT72421/72201/7221 1/72221/72231/72241 have a 64, 256, 
512, 1 024, 2048, and 4096 x 9-bit memory array, respectively. 
These FIFOs are applicable for a wide variety of data buffering 
needs such as graphics, local area networks and interprocessor 
communication. 

These FIFOs have 9-bit input and output ports. The input 
port is controlled b y a free -running clock (WCLK), and two 
write enable pins (WEN1 , WEN2). Data is read into the 
Synchronous FIFO on every rising clockedge when the write 
enable pins are asserted. The output port is contro lled by 
anothe r clock pin (RCLK) and two read enable pins (REN1 , 
REN2). The read clock can be tied to the write clock for single 
clock operation or the two clocks can run asynchronous of one 
another for dual clock operation. An output enable pin (OE) is 
provided on the read port for three-state control of the output. 

The Synchronous FIFOs have two fixed flags. Empt y (EF ) 
and Full (FF). Tw o prog rammable flags, Almost-Empty (PAE) 
and Almost-Full (PAF), are provided for improved system 
contr ol. Th e pro gram mable flags default to Empty+7 and Full- 
7 for PAE and PAF, respectively. The programmable flag 
offset loading is controlled by a simple state machine and is 
initiated by asserting the load pin (LD). 

The IDT72421/72201/7221 1/72221/72231/72241 are 
fabricated using IDT's high-speed submicron CEMOS™ 
technology. Military grade product is manufactured in 
compliance with the latest revision of MIL-STD-883, Class B. 




©1992 Integrated Device Technology, Inc 
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1DT72421/72201/72211/72221A72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 

64 X 9-BIT, 256 x 9-BIT, 51 2 x 9-BIT, 1 024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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PIN DESCRIPTIONS 


Symbol 

Name 

[Q 

Description 

Do-Ds 

Data Inputs 

' 

Data inputs for a 9-bit bus. 


Reset 

1 

When ^is set low. internal read and write pointers are set to the first location of the RAM array, 

FF and PAF go high, and PAE and EF go low. A reset is required before an initial WRITE after 
power-up. 

WCLK 

Write Clock 

1 

Data is written into the FIFO on a LOW-to-HIGH transition of WCLK when the Write 

Enable(s) are asserted. 

WEN1 

Write Enable 1 


If the FIFO is configured to have programmable flags, WEN1 is the only write enable pin. 

When WEN1 is LOW, data is written into the FIFO on every LOW-to-HIGH transition WCLK. If 
the FIFO is configured to have two write enables, WENI must be LOW and WEN2 must be 

HIGH to write data into the FIFO. Data will not be written into the FIFO if the FF is LOW. 

■ 

Write Enable 2/ 
Load 


The FIFO is configured at reset to have either two write enables or programmable flags. If WEN2/ 
LD is HIGH at reset, this pin operates as a second write enable. If WEN2/LD is LOW at reset, 
this pin operates as a control to load and read the programmable flag offsets. If the FIFO is 
configured to have two write enables, WEN1 must be LOW and WEN2 must be HIGH to write 
data into the FIFO. Data will not be written into the FIFO if the FF is LOW. If the FIFO is config- 
ured to have programmable flags, WEN2/LD is held LOW to write or read the programmable flag 
offsets. 

Qo-Qe 

Data Outputs 

0 

Data outputs for a 9-bit bus. 

RCLK 

Read Clock 

1 

Data is read from the FIFO on a LOW-to-HIGH transition of RCLK when REN1 and REN2 are 
asserted. 

REN1 

Read Enable 1 

1 

When REN1 and REN2 are LOW, data is read from the FIFO on every LOW-to-HIGH transition 
of RCLK. Data will not be read from the FIFO if the EF is LOW. 

REN2 

Read Enable 2 

1 

When REN1 and REN2 are LOW. data is read from the FIFO on every LOW-to-HIGH transition 
of RCLK. Data will not be read from the FIFO if the EF is LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OEis HIGH, the output data bus will be in a 
high impedance state. 

EF 

Empty Flag 

O 

When EF is LOW, the FIFO is empty and further data reads from the output are inhibited. When 
EFis HIGH, the FIFO is not empty. EFis synchronized to RCLK. 


Programmable 

Almost-Empty 

Flag 

0 

When PAE is LOW, the FIFO is almost empty based on the offset programmed into the FIFO. 

The default offset at reset is Empty+7. PAE is synchronized to RCLK. 


Programmable 
Almost- Full Flag 

0 

When PAF is LOW, the FIFO is almost full based on the offset programmed into the FIFO. The 
default offset at reset is Full-7. PAF is synchronized to WCLK. 

FF 

Full Flag 

0 

When FF is LOW, the FIFO is full and further data writes into the input are inhibited. When FF is 
HIGH, the FIFO is not full. FF is synchronized to WCLK. 

Vcc 

Power 


One +5 volt power supply pin. 

GND 

Ground 


One 0 volt ground pin. 
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IOT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 
64 X 9-BIT, 256 X 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

“C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

“C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +135 

°c 

lOUT 

DC Output 
Current 

50 

50 

mA 
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1 . Stresses greater than those listed under ABSOLUTE MAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 


iZSi 


coni 

VCCM 

Military Supply Voltage 

■a 

Q 3 I 

Kg 

n 

Vccc 

Commercial 

Supply Voltage 

m 

5.0 

5.5 

V 

GND 

Supply Voltage 


0 

0 

■■ 

ViH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

ViH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

ViL 


— 

— 

0.8 

V 
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CAPACITANCE (Ta = -i-25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

CIn(2) 

Input Capacitance 

ViN = ov 

10 

PF 

COUt(1'2) 

Output Capacitance 

VOUT = OV 

10 

PF 


1 . With output deselected (OE = HIGH). 

2. Characterized values, not currently tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to +70°C; Military: Vcc = 5V ± 1 0%, Ta = -55°C to +1 25®C) 


Symbol 

Parameter 

IDT72421 

IDT72201 

IDT72211 

Commercial 

tCLK = 15, 20, 25,35,50ns 
Min. Typ. Max. 

IDT72421 

IDT72201 

IDT72211 

Military 

tCLK = 20, 25,35, 50ns 
Min. Typ. Max. 

Unit 

IliH) 

Input Leakage Current (Any Input) 

-1 

— 

-1 

-10 

— 

10 

pA 

ILo(2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic “1” Voltage, Ioh = -2 mA 

MM 

— 

— 


— 

— 

V 

Vol 

Output Logic “0" Voltage, Iol = 8 mA 

— 

— 

0.4 

— 

— 

0.4 

V 

lcc(^) 

Active Power Supply Current 

— 

— 

140 

— 

— 

160 

mA 
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Symbol 

Parameter 

IDT72221 
IDT72231 
IDT72241 
Commercial 
tCLK = 20, 25, 35, 50ns 
Min. Typ. Max. 

IDT72221 

IDT72231 

IDT72241 

Military 

tCLK = 25, 35, 50ns 
Min. Typ. Max. 

Unit 

IliH) 

Input Leakage Current (Any Input) 

-1 

— 

-1 

-10 

— 

10 

pA 

Ilo(2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic “1 ” Voltage, Ioh = -2 mA 

warn 

— 

— 

mm 

— 

— 

V 

Vol 

Output Logic "0” Voltage, Iol = 8 mA 

— 

— 

0.4 

— 

— 

0.4 

V 

|CC1^‘*> 

Active Power Supply Current 

— 

— 

160 

— 

— 

180 

mA 


NOTES: 2655 tbi 06 

1 . Measurements with 0.4 s Vin < Vcc. 

2. OE > ViH, 0.4 < VouT< Vcc. 

3&4. Measurements are made with outputs open. Tested at fCLK = 2OMH2. 

(3) Typical Icct = 65 + (fcLK * 1 .1/MHz) + (fcix * Cl * 0.03/MHz-pF) mA 

(4) Typical Icci = 80 + (fcLK * 2.1 /MHz) + (fcLK * Cl * 0.03/MHz-pF) mA 
fCLK= 1/tCLK. 

Cl = external capacitive load (30pF typical) 
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 
64 X 9-BIT, 256 X 9-BIT, 512 X 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 X 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = O^C to -f 70°C; Military: Vcc = 5V ± 1 0%, Ta = -55“C to +^ 25°C) 


Symbol 

Parameter 

Com'l. 

IDT72421L15 
IDT72201L15 
IDT72211L15 
Min. Max. 

IDT72421L20 

IDT72201L20 

IDT72211L20 

Min. Max. 

Commercial 

IDT72421L25 

IDT72201L25 

1DT72211L25 

Min. Max. 


IDT72421L50 

IDT72201L50 

IDT72211L50 

Min. Max. 

Unit 

fs 

Clock Cycle Frequency 

— 

66.7 

— 

50 

— 

40 

— 

28.6 

— 

20 

MHz 

tA 

Data Access Time 

2 

10 

2 

12 

3 

15 

3 

20 

3 

25 

ns 

tCLK 

Clock Cycle Time 

15 

— 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

6 

— 

8 

— 

10 

— 

14 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

6 

— 

8 

— 

10 

— 

14 

— 

20 

— 

ns 

tos 

Data Set-up Time 

4 

— 

5 

— 

6 

— 

8 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

4 

— 

5 

— 

6 

— 

8 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

1 

— 

2 

— 

2 

— 

ns 

tRS 

Reset Pulse Width*^' 

15 

— 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time 

15 

— 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSR 

Reset Recovery Tme 

15 

— 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 

15 

— 

20 

— 

25 

— 

35 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

3 

8 

3 

10 

3 

13 

3 

15 

3 

28 

ns 

tOHZ 

Output Enable to Output in High 

3 

8 

3 

10 

3 

13 

3 

15 

3 

28 

ns 

tWFF 

Write Clock to Full Flag 

— 

10 

— 

12 

— 

15 

— 

20 

— 

30 

ns , 

tREF 

Read Clock to Empty Flag 

— 

10 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tAF 

Write Clock to Almost-Full Flag 

— 

10 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tAE 

Read Clock to Almost-Empty Flag 

— 

10 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tSKEWI 

Skew time between Read Clock & 
Write Clock for Empty Flag & 

Full Flag 

6 


8 


10 


12 


15 


ns 

tSKEW2 

Skew time between Read Clock & 
Write Clock for Almost-Empty Flag & 
Almost-Full Flag 

28 


35 


40 


42 


45 


ns 


NOTES: 2655tbl07 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clockad FIFO) 
64 X 9-BIT, 2S6 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 204S x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to -t-70°C; Military: Vcc = 5V ± 1 0%, Ta = -55"C to -i-125°C) 




Com’l. 

Commercial and Ml 



Symbol 

Parameter 

IDT72221L20 
IDT72231L20 
IDT72241L20 
Min. Max. 

IOT72221L25 
IDT72231L25 
IDT72241L25 
Min. Max. 

IDT72221L35 
IDT72231L35 
IDT72241L35 
Min. Max. 

IDT72221L50 
IDT72231L50 
IDT72241L50 
Min. Max. 

Unit 

fs 

Clock Cycle Frequency 

— 

1 

50 

— 

40 

— 

28.6 

— 

20 

MHz 

tA 

Data Access Time 

2 

12 

3 

15 

3 

20 

3 

25 

ns 

tCLK 

Clock Cycle Time 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

8 

— 

10 

— 

14 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

8 

— 

10 

— 

14 

— 

20 

— 

ns 

tDS 

Data Set-up Time 

5 

— 

6 

— 

8 

— 

10 

— 

ns 

tDH 

Data Hold Time 

1 

— 

1 

— 

2 

— 

2 

— 

ns 

tENS 

Enable Set-up Time 

5 

— 

6 

— 

8 

— 

10 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

2 

— 

2 

— 

ns 

tRS 

Reset Pulse Width^'^ 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time 

20 

— 

25 — 

35 

— 

50 

— 

ns 

tRSR 

Reset Recovery Time 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tRSF 

Reset to Flag Time and Output Time 

— 

20 

— 

25 

— 35 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

3 

10 

3 

13 

3 

15 

3 

28 

ns 

tOHZ 

Output Enable to Output in High 

3 

10 

3 

13 

3 

15 

3 

28 

ns 

tWFF 

Write Clock to Full Flag 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tREF 

Read Clock to Empty Flag 

— 

12 

— 

15 

— 

20 

— 30 

ns 

tPAF 

Write Clock to Programmable Almost-Full Flag 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tPAE 

Read Clock to Programmable Almost-Empty Flag 

— 

12 

— 

15 

— 

20 

- 

30 

ns 

tSKEWt 

Skew Time Between Read Clock and Write Clock 
for Empty Flag and Full Flag 

8 

— 

10 

— 

12 

— 

15 — 

ns 

tSKEW2 

Skew Time Between Read Clock and Write Clock 
for Programmable Almost-Empty Flag and 
Programmable Almost-Full Flag 

35 


40 


42 


45 


ns 


NOTES: 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 
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5V 



1.1 KQ 


30pF* 
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or equivalent circuit 
Figure 1. Output Load 
'Includes jig and scope capacitances. 
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (aocked FIFO) 
64 X 9-BIT. 256 x 9-BIT, 512 x 9-BIT, 1024 X 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS 
INPUTS: 

Data In (Do - Da) — Data inputs for 9-bit wide data. 

CONTROLS: 

Reset (RS) — Reset is accomplished whenever the Reset 
(RS) input is taken to a low state. During reset, both internal 
read and write pointers are set to the first location. A reset is 
required after power^p before a write operation can take 
place . The Full Flag (Ff^ and Programmable Almost-F^ Flag 
(PAF) will be reset to high after tRSF. The E mpty Flag (EF) and 
Programmable Almost-Empty Flag (PAE) will be reset to low 
after tRSF. During reset, the output register is initialized to all 
zeros and the offset registers are initialized to their default 
values. 

Write Clock (WCLK) — A write cycle is initiated on the 
LOW-to-HIGH transition of the write clock (WCLK). Data set- 
up and hold times must be met in respect to the LOW-tq^H IGH 
transition of the write clock (WC LK). The Full Flag (FF) and 
Programmable Almost-Full Flag (PAF) are synchronized with 
respect to the LOW-to-HIGH transition of the write clock 
(WCLK). 

The write and read clocks can be asynchronous or 
coincident. 


Write Enable 1 (WEN1) — If the FI FO is c onfigured for 
programmable flags, Write Enable 1 (WEN1) is the only 
enable control pin. In this configuration, when Write Enable 1 
(WEN1) is low, data can be loaded into the input register and 
RAM array on the LOW-to-HIGH transition of every write clock 
(WCLK). Data is stored in the RAM array sequentially and 
independently of any on-going read operation_; 

In this configuration, when Write Enable 1 (WEN1) is high, 
the input register holds the previous data and no new data is 
allowed to be loaded into the register. 

If the FIFO is configured to have two write enables, which 
allows for depth expansion, there are two enable control pins. 
See Write Enable 2 paragraph below for operation in this 
configuration. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations^Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tW FF, 
allowing a valid write to begin. Write Enable 1 (WEN1) is 
ignored when the FIFO is full. 

Read Clock (RCLK) — Data can be read on the outputs on 
the LOW-to-HIGH transition of the read clock (RCLK). The 
Empty Flag (EF) and Programmable Almost-Empty Flag (PAE) 
are synchronized with respect to the LOW-to-HIGH transition 
of the read clock (RCLK). 

The write and read clocks can be asynchronous or 
coincident. 


Read Enab les (REN1 , REN2) — When both Read Enables 
(REN1 , REN2) are low, data is read from the RAM array to the 
output register on the LOW-to-HIGH transition of the read 
clock (RCLK). 

When either Read Enable (REN1 , REN2) is high, the output 
register holds the previous data and no new data is allowed to 
be loaded into the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further read operations. Once 
a valid write operation has been accomplished, the Empty 
Flag (EF) will go high af t er tREF and a valid read can begin. The 
Read Enables (REN1, REN2) are ignored when the FIFO is 
empty. 

Output Enable (O^ — When Output Enable (OE) is 
enabled (LOW), the parallel output buffers receive data from 
the output register. When Output Enable (OE) is disabled 
(HIGH), the Q output data bus is in a high-impedance state. 

Write Enable 2/Load (WEN2/LD) — This is a dual-purpose 
pin. The FIFO is configured at Reset to have programmable 
flags or to have two write enables, which allows depth 
expansion. If Write Enable 2/Load (WEN2/LD) is set low at 
Reset (RS=low), this pin operates as a second write enable 
pin. 

If the FIFO is conf igured to have two write enables, when 
Write Enable (WEN1) is low and Write Enable 2/Load (WEN2/ 
LD) is high, data can be loaded into the input register and RAM 
array on the LOW-to-HIGH transition of every write clock 
(WCLK). Data is stored in the RAM array sequentially and 
independently of any on-going read operation_; 

In this configuration, when Write Enable (WEN1) is high 
and/or Write Enable 2/Load (WEN2/LD) is low, the input 
register holds the previous data and no new data is allowed to 
be loaded into the register. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations^Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF, 
allowing a valid write to begin. Write Enable 1 (WEN1) and 
Write Enable 2/Load (WEN2/LD) are ignored when the FIFO 
is full. 

The FIFO is configured to have programmable flags when 
the_ Write Enable 2/Load (WEN2/LD) is set low at Reset 
(RS=low). The 1DT72421/72201/72211/72221/72231/72241 
devices contain four 8-bit offset registers which can be loaded 
with data on the inputs, or read on the outputs. See Figure 3 
for details of the size of the registers and the default values. 

If the FIFO is con figured to have programmable flags when 
the Write Enable 1 (WEN1 ) and Write Enable 2/Load (WEN2/ 
LD) are set low, data on the inputs D is written into the Empty 
(Least Significant Bit) offset register on the first LOW-to-HIGH 
transition of the write clock (WCLK). Data is written into the 
Empty (Most Significant Bit) offset register on the second 
LOW-to-HIGH transition of the write clock (WCLK), into the 
Full (Least Significant Bit) offset register on the third transition, 
and into the Full (Most Significant Bit) offset register on the 
fourth transition. The fifth transition of the write clock (WCLK) 
again writes to the Empty (Least Sig nificant Bit) offset register. 
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 
64 X 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


However, writing all offset registers does not have to occur 
at one time. One or two offset registers can be written and then 
by bringing the Write Enable 2/Load (WEN2/LD) pin high, the 
FIFO is returned to normal read/write operation. When the 
Write Ena ble 2/L oad (WEN2/LD) pin is set low, and Write 
Enable 1 (WENT) is low, the next offset register in sequence 
is written. 

The contents of the offset registers can be read on the 
output lines when the Write Enabl e 2/Lo a d (WE N2/LD) pin is 
set low and both Read Enables (REN1, REN2) are set low. 
Data can be read on the LOW-to-HIGH transition of the read 
clock (RCLK). 

A read and write should not be performed simultaneously 
to the offset registers. 



2655 dm 04 

NOTE: 


1 . The sa me select ion sequence applies to reading from the registers. 
REN1 and REN2 are enabled and read is performed on the LOW-to- 
HIGH transition of RCLK. 

Figure 2. Write Offset Register 


72421 -64 X 9-BIT 
6 5 0 8 


Empty Offset (LSB) Reg. 


Default Value 007H 




72201 - 256 X 9-BIT 

7 0 8 


Empty Offset (LSB) Reg. 


Default Value 007H 




72221 -512 X 9-BIT 


Empty Offset (LSB) 


Default Value 007H 



1 0 


0 


6 5 0 8 


Full Offset (LSB) Reg. 


Default Value 007H 


Full Offset (LSB) Reg. 


Default Value 007H 


Full Offset (LSB) 


Default Value 007H 



Empty Offset (LSB) Reg. 


Default Value 007H 


Empty Offset (LSB) Reg. 


Default Value 007H 


Empty Offset (LSB) 


Default Value 007H 



Full Offset (LSB) Reg. 


Default Value 007H 


Full Offset (LSB) Reg. 


Default Value 007H 


Full Offset (LSB) 


Default Value 007H 


1 0 


(MSB) 


00 


(MSB) 


0000 
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Figure 3. Offset Register Location and Defauit Vaiues 




















































IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Oocked FIFO) 

64 X 9-BIT, 256 X 9-BIT, 512 X 9-BIT, 1024 X 9-BIT, 2048 X 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OUTPUTS: 

Full Flag (F^ — The Full Flag (FF) will go low, inhibiting 
further write operation, when the device is yi. If no reads are 
performed after Reset (RS), the Full Flag (FF) will go low after 
64 writes for the I DT72421, 256 writes for the IDT72201, 512 
writes for the IDT72211, 1024 writes for the IDT72221, 2048 
writes for the IDT^231 , and 4096 writes for the IDT72241 . 

The Full Flag (FF) is synchronized with respect to the LOW- 
to-HIGH transition of the write clock (WCLK). 

Empty Flag (iF) — The Empty Flag (EF) will go low, 
inhibiting further read operations, when the read pointer is 
equal to the write pointer, indicating the device is empty. 

The Empty Flag (EF) is synchronized with respect to the 
LOW-to-HlGH transition of the read clock (RCLK). 

Programmable Almost-F ull F lag (PAF) — The 

Programmable Almost-Full Flag (PAF) will go low when the 
FIFO reaches the Almost-Full condition. If no reads are 
perfo rmed after Reset (RS), the Programmable Almost-Full 
Flag (PAF) will go low after (64-m) writes for the IDT72421 , 
(256-m) writes for the 1DT72201, (512-m) writes for the 
IDT7221 1 , (1 024-m) writes for the IDT72221 , (2048-m) writes 


forthe IDT72231,and (4096-m) writes for the 1DT72241. The 
offset "m" is defined in the Full offset registers. 

If there is no Full offset specified, the Programmable 
Almost-Full Flag (PAF) will go low at Fu ll-7 w ords. 

The Programmable Almost-Full Flag (PAF) is synchronized 
with respect to the LOW-to-HlGH transition of the write clock 
(WCLK). 

Programmable Almost-Emp ty F lag (PAE) — The 

Programmable Almost-Empty Flag (PAE) will go low when the 
read pointer is "n-hl ” locations less than the write pointer. The 
offset "n" is defined in the Empty offset registers. If no reads 
are p erform ed after Reset the Programmable Almost-Empty 
Flag (PAE) will go high after "n-Hl" for the 1DT72421/72201/ 
72211/72221/72231/72241. 

If there is no Em pty o ffset specified, the Programmable 
Almost-Empty Flag (PAE) will go low at Empty+7 w ords. 

The Programmable Almost-Empty Flag (PAE) Is 
synchronized with respect to the LOW-to-HIGH transition of 
the read clock (RCLK). 

Data Outputs (Qo - Qs) — Data outputs for a 9-bit wide 
data. 


TABLE 1: STATUS FLAGS 


NUMBER OF WORDS IN FIFO 

W 



If 

72421 

72201 

72211 

0 

0 

0 

H 

H 

L 

L 

1 to 

1 to 

1 to nC^ 

H 

H 

L 

H 

(n-i-1) to (64-(m-b1)) 

(n+1)to (256-(m+1)) 

(n+1)to(512-(m-(-1)) 

H 

H 

H 

H 

(64-m) ‘2) to 63 

(256-m) (2) to 255 

(512-m) (2) to 511 

H 

L 

H 

H 

64 

256 

512 

L 

L 

H 

, H 
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NUMBER OF WORDS IN FIFO 

FF 

FSF 

FSF 

FF 

72221 

72231 

72241 

0 

0 

0 

H 

H 

L 

L 

1 to 

1 to 

1 to 

H 

H 

L 

H 

(n+1)to(1024-(m-f1)) 

(n-fl) to (2048-(m-b1)) 

(n-t-1)to(4096-(m-b1)) 

H 

H 

H 

H 

(1024-m)'2) to 1023 

(2048-m)(2) to 2047 

(4096-m)'2) to 4095 

H 

L 

H 

H 

1024 

2048 

4096 

L 

L 

H 

H 


NOTES: 2655tbiii 

1. n = Empty Offset (n = 7 default value) 

2. m = Full Offset (m = 7 default value) 
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 
64 X 9-BIT, 256 x 9-817, 512 x 9-BIT, 1024 X 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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NOTES: _ _ 

1 . Holding WEN2/LD high during reset will make the pin act as a second write enable pin. Holding WEN2/LD low during reset will make the pin act as a load 

enable for the programmable flag offset registers. 

2. After reset, the outputs will be low if OE = 0 and tri-state if OE = 1 . 

3. The clocks (RCLK, WCLK) can be free-running furing reset. 


Figure 4. Reset Timing 
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 

64 X 9-BIT, 256 x 9-BIT, 51 2 x 9-BIT, 1 024 X 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTE: _ 

1 . tsKEWi is the minimum time between a rising RCLK edge and a rising WCLK edge for FF to change during the current clock cycle. If the time between 
the rising edge of RCLK and the rising edge of WCLK is less than tSKEWi, then EF may not change state until the next RCLK edge. 


Figure 5 . Write Cycle Timing 



5.10 


10 






5.10 


11 






IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 
64 X 9-BIT, 256 x 9-BIT, 512 X 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WCLK 

Do - D8 

WEN1 

WEN2 
(If Applicable) 

RCLK 

EF 

RENi, 

REN2 

Qo- Qs 

OE 
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NOTE: 

1 . When tsKEWi s minimum specification, tFRL = tcLK + tsKEWi 

tsKEWi < minimum specification, tFRL = 2tcLK + tsKEWi or tciK + tsKEWi 
The Latency Timings apply only at the Empty Boundary (EF = LOW). 


Figure 7. First Data Word Latency Timing 
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 
64 X 9-BIT, 256 x 9-BIT, 51 2 X 9-BIT, 1 024 X 9-BIT, 2048 X 9-BIT & 4096 X 9-BIT 
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Figures. Full Flag Timing 



IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clociced FIFO) 

64 X 9-BIT, 256 x 9-BIT, 512 X 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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NOTE: 

1 . When tsKEWi > minimum specification, tFRL maximum = tcLK + tsKEWi 

tsKEWi < minimum specification, tFRL maximum = 2tcLK + tsKEwi or tcLK + tsKEWi 
The Latency Timings appiy only at at the Empty Boundary (EF = LOW). 


Figure 9. Empty Flag Timing 
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64 X 9-BIT, 256 x 9-BIT, 512 x 9-BIT, 1024 X 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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NOTES: 

1. PAF offset = m. 

2. 64 - m words in for IDT72421 . 256 - m words in Fi FO for iDT72201 , 51 2 - m words for iDT7221 1 , 1 024 - m words for i DT72221 , 2048 - m words for IDT72231 , 

4096 -m words for iDT72241. 

3. tsKEW2 is the minimum time between a rising RCLK edge and a rising W CLK edge for PAF to change during that clock cycle. If the time between the rising 
edge of RCLK and the rising edge of WCLK is less than tSKEW2, then PAF may not change state until the ne xt WC LK rising edge. 

4. If a write is performed on this rising edge of the write clock, there will be Full - (m-1) words in the FIFO when PAF goes low. 
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IDT72421/72201/72211/72221/72231^2241 CMOS PARALLEL SyncFlFO^^ (Clocked FIFO) 
84 X 9-BIT, 2S6 x 9-BIT, 512 x 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT & 4096 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 

1. PAE offset => n. 

2. tSKEwa Is the minimum time between a rising WCLK edge and a rising R CLK edge for PAE to change during that clock cycle. If the time between the rising 
edge of WCLK and the rising edge of RCLK is less than tsKEWa, then PAE may not change state until the next RCL K rising edge. 

3. If a read is performed on this rising edge of the read clock, there yvill be Empty + (n-1 ) words in the FIFO when PAE goes low. 


Figure 11. Programmable Empty Flag Timing 
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IDT72421/72201/72211/72221/72231/72241 CMOS PARALLEL SyncFlFO™ (Clocked FIFO) 
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Figure 12. Write Offset Registers Timing 


RCLK 


LD 


REN1, 

REN2 


Qo- Q? 
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Figure 13. Read Offset Registers Timing 
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OPERATING CONFIGURATIONS 

SINGLE DEVICE CONFIGURATION - A single IDT72421/ 
72201/72211/72221/72231/72241 may be used when the 
application requirements are for 64/256/51 2/1 024/2048/4096 
words or less. When the IDT72421/72201/7221 1/72221/ 


72231/72 241 are in a Single Device Configuration, the Read 
Enable 2 (REN2) control input can be grounded (see Figure 
14). In this configuration, the Write Enable 2/Load (WEN2/LD) 
pin is set low at Reset so that the pin operates as a control to 
load and read the programmable flag offsets. 


WRITE CLOCK (WCLK) 


WRITE ENABLE 1 (WEN1) ^ 


WRITE ENABLE 2/LOAD (WEN2/LD) 


DATA IN (Do - Da) 


FULL FLAG (FF) 


PROGRAM MABLE ALMOST FULL (PAF) 


RESET (RS) 

1 READ CLOCK (RCLK) 


IDT 

72421/ 

72201/ 

72211/ 

72221/ 

72231/ 

72241 


I READ ENABLE 1 (REN1) 


OUTPUT ENABLE (OE) 


DATA OUT (Qo - Os) 


EMPTY FLAG (EF) 


PROGRAMMABLE ALMOSJ" EMPTY (PAE) 


READ ENABLE 2 (REN2) 


Figure 14. Block Diagram of Single 64 x 9/256 x 9/512 x 9/1024 x 9/2048 x 9/4096 x 9 Synchronous FIFO 


WIDTH EXPANSION CONFIGURATION - Word width may 
be increased simply by connecting the corresponding input 
controls signals of multiple devices. A composite flag should 
be created for each of the end-point status flags (EF and FF). 
The partial status flags (AE and AF) can be detected from any 
one device. Figure 15 demonstrates a 18-bit word width by 
using two IDT72421 /72201 /7221 1 /72221 /7223 1 /72241 s. Any 
word width can be attained by adding additional IDT72421/ 
72201 /7221 1 /72221 /72231 /72241 s. 


When the IDT72421/72201/7221 1/72221/72231/72241 
are in a Width Expansion Configuration, the Read Enable 2 
(REN2) control input can be grounded (see FigureJ 5). In this 
configuration, the Write Enable 2/Load (WEN2/LD) pin is set 
low at Reset so that the pin operates as a control to load and 
read the programmable flag offsets. 


DATA IN (D) ,18 


■h 


RESET (RS) 




WRITE CLOCK (WCLK) 


WRITE ENABLE1 (WEN1) 


WRIT E ENABLE2/LOAD (WEN2/LD) 


-a 


FULL FLAG (FF) #1 


FULL FLAG (FF) #2 


PROGRAMMABLE (PAF) 


READ ENABLE 2 (REN2) 


RESET (RS) 







. 






IDT 

72421/ 

72201/ 

72211/ 

72221/ 


IDT 

72421/ 

72201/ 

72211/ 


72221/ 

72231/ 

72241 

72231/ 

72241 


1 


^ OUTPUT ENABLE (OE) 


READ CLOCK (RCLK) 


READ ENABLE (REN) 


PROGRAMMABLE (PAE) 


EMPTY FLAG (ER #1 


EMPTY FLAG (EF) #2 




9 DATA OUT (Q) /18 




READ ENABLE 2 (REN2) 


'-h 


Figure 15. Block Diagram of 64 x 18/256 x 18/512 x 18/1024 x 18/2048 x 18/4096 x 18 Synchronous FIFO 
Used in a Width Expansion Configuration 
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DEPTH EXPANSION - The IDT72421/7221/7221 1/72221/ 
72231/72241 can be adapted to applications when the re- 
quirements are for greater than 64/256/512/1 024/2048/4096 
words. The existence of two enable pins on the read and write 
port allow depth expansion. The Write Enable 2/Load pin is 
used as a second write enable in a depth expansion configu- 
ration thus the Programmable flags are set to the default 
values. Depth expansion is possible by using one enable 
input for system control while the other enable input is con- 
trolled by expansion logic to direct the flow of data. A typical 
application would have the expansion logic alternate data 


access from one device to the next in a sequential manner. 
The IDT72421/7221/7221 1/72221/72231/72241 operates in 
the Depth Expansion configuration when the following condi- 
tions are met: 

1 . The WEN2/ LD pin is held high during Reset so that this pin 
operates a second Write Enable. 

2. External logic is used to control the flow of data. 

Please see the Applicatioin Note" DEPTH EXPANSION OF 

IDT’SSYNCHRONOUS FIFOs USINGTHE RING COUNTER 
APPROACH" for details of this configuration. 
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Integrated Device Technology, Inc. 


CMOS PARALLEL 

SyncFlFO™ (CLOCKED FIFO) 

512 X 18-BIT & 1024 x 18-BIT 

IDT72215L 

IDT72225L 





FEATURES 

• 512 X 18-bit and 1024 x 18-bit memory array structures 

• 20ns read / write cycle time 

• Easily expandable in width 

• Read and write clocks can be independent or coincident 

• Dual-port zero fall-through time architecture 

• Programmable almost-empty and almost-full flags 

• Empty and Full flags signal FIFO status 

• Half-Full flag capability in a single device configuration 

• Output enable puts output data bus in high impedance 
state 

• Produced with advanced submicron CEMOS™ 
technology 

• Available in a 68-lead flatpack (FP), pin grid array (PGA), 
and plastic leaded chip carrier (PLCC) 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION 

The IDT7221 5L and IDT72225L are very high speed, low- 
power first-in, first-out (FIFO) memories with read and write 
controls. The IDT7221 5L has a 512 x 1 8-bit memory array, 
while the IDT72225L has a 1024 x 18-bit memory array. 


These FIFOs are applicable for a wide variety of data buffering 
needs, such as optical disk controllers, local area networks 
(LANs), and interprocessor communication. 

Both FIFOs have 18-bit input and output ports. The input 
port is controlled by a free-running clock (WCLK) and a data 
input enable pin (WEN). D ata is written into the Synchronous 
FIFO on every clock when WEN is asserted. The output port 
is co ntrol led by another clock pin (RCLK) and another enable 
pin (REN). The read clock can be tied to the write clock for 
single clock operation or the two clocks can run independent 
of one another for dual clock operation. An output enable pin 
(OE) is provided on the read port for three-state control of the 
output. 

The Synchronous FIFOs have two fixed flags. Empty (EF) 
and F ull (FF), and two prog rammable flags, Almost-Empty 
(PAE) and Almost-Full (PAF). The loading of the program- 
mable flag offsets can be controlled by a simple state machine 
and is initiated by asserting the load pin (LD). A Half-Full flag 
(HF) is also available. 

The IDT72215L/72225L is fabricated using IDT’s high 
speed submicron CEMOS™ technology. Military grade prod- 
uct is manufactured in compliance with the latest revision of 
MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS is a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 
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PIN DESCRIPTIONS 


SYMBOL 

NAME 

[B1 

DESCRIPTION 

DO- D17 

Inputs 

1 

Data inputs for 18-bit wide data. 

RS 

Reset 

1 

When RS is set low, internal read and write pointers are set to the first location of the RAM array, 
FF and PAF go high, and PAE and EF go low. A reset is required before an initial WRITE after 
power-up. 

WCLK 

Write Clock 

1 

When WEN is low, a write cycle is initiated on the low-to-high transition of the write clock 

WCLK, if the FIFO is not full. 

WEN 

Write Enable 

1 

When WEN is low, data can be loaded into the FIFO on the low-to-high transition of every WCLK 
clock. When the FIFO is full fFF - low), the internal WRITE operation is blocked. 

RCLK 

Read Clock 

1 

When REN is enabled (low), data can be read on the outputs on the low-to-high transition of the 
read clock RCLK. if the FIFO is not empty. 


Read Enable 

1 

When REN is low, data can be read from the FIFO on the low-to-high transition of every RCLK 
clock. When REN is high, the output register holds the previous data. When the FIFO is empty 
(EF-low), the internal READ operation is blocked. 

OE 

Output Enable 

1 

When ^ is enabled (low), the parallel output buffers receive data from the output register. 

When OE is disabled (high), the Q output bus is in a high impedance state. 

LD 

Load 

1 

When LD is low, data on the inputs D0-D1 5 is written to the offset registers on the low-to-high 
transition of the WCLK. 

FF 

Full Flag 

o 

When FF goes low, the device is full and further WRITE operations are inhibited. When FF is 
high, the device is not full. "FF is synchronized with WCLK. 

EF 

Empty Flag 

o 

When "EF goes low, the device is empty and further READ operations are inhibited. When EF is 
high, the device is not empty. EF is synchronized with RCLK. 



i 

When PAF is low, the device is almost full based on the programmable full offset. If there is no 
offset specified, the default value is 63 for 72215, and 127 for 72225. 

P>^ 


0 

When PAE is low, the device is almost empty based on the programmable empty offset. If there 
is no offset specified, the default value is 63 for 72215, and 127 for 72225. 

HF 

Half-Full Flag 

El 

The device is more than half full when HF is low. 

Q0-Q17 

Outputs 

0 

Data outputs for 1 8-bit wide data. 

Vcc 



Nine +5 V power supply pins. 

GND 

Ground 


Eleven Ground pins. 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +135 

“C 

lOUT 

DC Output 
Current 

50 

50 

mA 


1 . Stresses greater than those listed under ABSOLUTE MAXI MU M RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED OPERATING 
CONDITIONS 


Symbol 

Parameter 

iiiinn 



ISH 

VCCM 

Military Supply 

Voltage 

H 

5.0 

5.5 

V 

Vccc 

Commercial 

Supply Voltage 

H 

5.0 

5.5 

V 

GND 

Supply Voltage 

■1 

0 

0 

■■ 

ViH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

ViH 

Input High Voltage 
Military 

2.2 

— 

— 

V 

Vil(’) 

Input Low Voltage 
Commercial & 

Military 



0.8 

V 


NOTE: 2761 tbi 03 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ±10%, Ta = 0“C to +70“C; Military: Vcc = 5V ±10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

IDT72215L/72225L 
Commercial 
tCLK = 20, 25, 35, 50ns 
Min. Typ. Max. 

IDT72215L/72225L 

Military 

tCLK = 25, 35, 50ns 
Min. Typ. Max. 

Unit 

lL|(’) 

Input Leakage Current (Any Input) 

-1 

— 

-1 

-10 

— 

10 

pA 

Ilo^^) 

Output Leakage Current 

-10 

— 

10 

-10 

- 

10 

pA 

VOH 

Output Logic “1” Voltage, loH = -2 mA 


— 

— 

MM 

- 

— 

V 

VOL 

Output Logic “O" Voltage, lot = 8 mA 

— 

— 

0.4 

— 

- 

0.4 

mm 

lcci(^) 

Active Power Supply Current 

— 

— 

250 

— 

- 

250 

mA 

|CC2<^' 

Average Standby Current (All inputs = Vcc - 0.2V, 
except RCLK and WCLK wchich are free running) 

■ 

H 

70 

m 

— 

85 

mA 


NOTES: 2761 tbi 04 

1 . Measurements with 0.4 ^ Vin ^ Vcc. 

2. OH’S ViH, 0.4 < VouT < Vcc. 

3. Tested at / = 20MHz with outputs open. 


CAPACITANCE (Ta = -h 25°C. f = 1 .OMHz) 


Symbol 

Parameter^’) 

Conditions 

Max. 

Unit 

Cin(1) 

Input 

Capacitance 

Vin = OV 

10 

PF 

COUT^’’^) 

Output 

Capacitance 

VOUT = OV 

10 

PF 


1 . Characterized values, not currently tested. 

2. With output deselected, (OE = high). 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 0) 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0®C to + 70°C: Military: Vcc = 5V ± 1 0%, Ta = -55®C to +1 25°C) 




Com'l. 

Commercial & Military 


Symbol 

Parameter 

72215L/25L20 
Min. Max. 

72215L/25L25 
Min. Max. 

72215L/25L35 
Min. Max. 

72215L/25L50 
Min. Max. 

Unit 

fs 

Clock Cycle Frequency 

— 

50 

— 40 

— 

28.6 

— 

20 

MHz 

tA 

Data Access Time 

— 

13 

— 

15 

— 

20 

— 25 

ns 

tCLK 

Clock Cycle Time 

20 

— 

25 

— 

35 

— 

50 

— 

ns 

tCLKH 

Clock High Time 

8 — 

10 

— 

14 

— 

20 

— 

ns 

tCLKL 

Clock Low Time 

10 

— 

10 

— 

14 

— 

20 

— 

ns 

tos 

Data Set-up Time 

7 

— 

8 

— 

10 

— 

10 

— 

ns 

tDH 

Data Hold Time^''^ 

1 

— 

1 — 

2 

. — 

2 

— 

ns 

tENS 

Enable Set-up Time 

7 — 

9 


11 

— 

12 

— 

ns 

tENH 

Enable Hold Time 

1 

— 

1 

— 

2 

— ■ 

2 

— 

ns 

tRS 

Reset Pulse Width 

20 

— 

25 — 

35 • — 

50 

— 

ns 

tRSS 

Reset Set-up Time 

12 

— 

15 

— 

20 — 

30 

— 

ns 

tRSR 

Reset Recovery Time 

15 

— 

20 

— 

25 

— 

35 

— 

ns 

tRSF 

Reset to Flag and Output Time 

— 

20 

— 

25 

— 

35 

— 

50 

ns 

tOLZ 

Output Enable to Output in Low 

0 

— 

0 

— 

0 — 

0 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

9 

— 

12 

— 

17 

— 20 

ns 

tOHZ 

Output Enable to Output in High 

1 

9 

1 

12 

1 17 

1 

20 

ns 

tWFF 

Write Clock to Full Flag 

— 

14 

— 

16 

— 20 

— 30 

ns 

tREF 

Read Clock to Empty Flag 

— 

12 

— 

15 

— 

20 

— 

30 

ns 

tPAE 

Clock to Programmable Almost-Empty Flag 

— 

20 

— 22 

— 

30 

— 

35 

ns 

tPAF 

Clock to Programmable Almost-Full Flag 

— 

20 

— 

22 

— 

30 

— 

35 

ns 

tHF 

Clock to Half-Full Flag 

— 

20 

— 

22 

— 

30 

— 

35 

ns 

tSKWI 

Skew time between Read Clock & Write Clock 
for Full Flag 

14 

— 

16 

— 

18 

— 

20 

— ' 

ns 

tSKW1 

Skew time between Read Clock & Write Clock 
for Empty Flag 

14 

— 

16 

— 

18 

— 

20 

— 

ns 


NOTES: 

1 . Allow an additional two (2) ns hold time when programming the offset registers. 

2. Pulse widths less than minimum values are not allowed. 

3. Values guaranteed by design, not 100% tested. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 
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5V 



1.1 KO 


30pF* 


Figure 1. Output Load 

* Includes jig and scope capacitances. 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS: 
Inputs 

DATA IN (DO - D17) 

Data inputs for 1 8-bit wide data. 


Controls: 

RESET (RS) 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
poweQjp before a write deration can take place. The Full 
Flag (FF), Half-Full Flag (HF), and Programmable Almost ^11 
Flag (PAF) will be reset to high aftertRSF. The Empty Flag (EF) 
and Programmable Almost Empty Flag (PAE) will be reset to 
low after tRSF. 

WRITE CLOCK (WCLK) 

A write cycle is init iated on the low-to-high transition of the 
write clock (WCLK) if WEN is low. Data set-up and hold times 
must be met in respect to the low-to-high transition of the write 
clock (WCLK). 

WRITE ENABLE (WEN) 

When Write Enable (WEN) is low, data can be loaded into 
the input register and RAM array on the low-to-high transition 
of every write clock (WCLK). Data is stored in the RAM array 
sequentially and independently of any on-going read opera- 
tion. 

When Write Enable (WEN) is high, the input register holds 
the previous data and no new data is allowed to be loaded into 
the register. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operation^Upon the completion of a 
valid read cycle, the Full Flag (FF) wi ll go high after tWFF, 
allowing a write to begin. Write Enable (WEN) is ignored when 
the FIFO is full. 

READ CLOCK (RCLK) 

Data can be read on the out puts o n the low-to-high transi- 
tion of the read clock (RCLK) if REN is low. 

READ ENABLE (R^) 

When Read Enable (REN) is low, data that has been stored 
in the output register on the previous read cycle can be read 
on the outputs on the low-to-high transition of every read clock 
(RCLK), if Output Enable (OE) is enabled. At the same time, 
data is read from the RAM array to the output register on the 
low-to-high transition o f the read clock (RCLK). 

When Read Enable (REN) is high, the output register holds 
the previous data and no new data is allowed to be loaded into 
the register. 


When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting further read operations. Once 
a write is performed, the Empty Flag (EF) will go high after tp,£p 
and a read can begin. Read Enable (REN) is ignored when the 
FIFO is empty. 

OUTPUT ENABLE (OE) 

When Output Enable (OE) is enabled (low), the parallel 
output buffers receive data from the output register. When 
Output Enable (OE) is disabled (high), the Q output data bus 
is in a high impedance state. 

LOAD (LD) 

The IDT7221 5Land I DT72225L devices contain two 1 6-bit 
offset registers and a 6-bit blank register which can be loaded 
with data from the data inputs, or read on th e data outputs. 
When the Load (LD) pin is set low and WEN is set low, data 
on the inputs DO - D1 5 is written into the Empty offset register 
on the first low-to-high transition of the w rite cl ock (WCLK). 
When the Load (LD) pin and Write Enable (WEN) are held low 
then data is written into the Full offset register on the second 
low-to-high transition of the write clock (WCLK) and into the 
blank register on the third transition. The blank register must 
be written with all zeros. The fourth transition of the write clock 
(WCLK) again writes to the Empty offset register. 

However, writing all offset registers does not have to occur 
at one time. One or two offset registers can be written and 
then by bringing the Load (LD) pin high, the FIFO is returned 
to normal read/write op eratio n. When the Load (LD) pin is set 
low, and Write Enable (WEN) is low, the next offset register in 
sequence is written. 

The contents of the offset registers can be r ead o n the 
output lines when the Load (LD) pin is set low and REN is set 
low. Data can be rea d on t he low-to-high transition of the read 
clock (RCLK), when REN is enabled (low). 

A read and a write should not be performed simultaneously 
to the offset registers. 


Outputs: 

FULL FLAG (FF) 

The Full Flag (FF) will go low, inhibiting further write opera- 
tion, indicatingthat the device isjull. If no reads are performed 
after Reset (RS), the Full Flag (FF) will go low after 512 writes 
for the IDT72215l^nd 1024 writes for the IDT72225L. 

The Full Flag (FF) is updated on the low-to-high transition 
of the write clock (WCLK). 

EMPTY FLAG (EF) 

The Empty Flag (EF) will go low, inhibiting further read op- 
erations, indicating the device is empty. 

The Empty Flag (EF) is updated on the low-to-high transi- 
tion of the read clock (RCLK). 



IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 X 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PROGRAMMABLE ALMOST FULL FLAG (PAF) 

The Programmable Almost Full Flag (PAF) will go lowwhen 
the FIFO reaches the Almost Full condition. If no reads are 
perfo rmed after Reset (RS), the Programmable Almost Full 
Flag (PAF) will go low after (51 2 - m) writes for the IDT7221 5L 
and (1024 - m) writes for the IDT72225L. The offset ‘m’ is 
defined in the FULL offset register. 

If there i s no Full offset specified, the Programmable Almost 
Full Flag (PAF) default value is 63 for 7221 5L, and 127 for 

72225 L. 

The Programmable Almost Full Flag (PAF) going low is up- 
date d on the low-to-high transition of the write clock (WCLK). 
PAF is reset to high on the low-to-high transition of the read 
clock (RCLK). 

PROGRAMMABLE ALMOST EMPTY FLAG (P^) 

The Programmable Almost Empty Flag (PAE) will go low 
when the read pointer is 'n' locations less than the write 
pointer. The offset 'n' is defined in the EMPTY offset register. 
If no reads are perfo rmed after Reset (RS), the Programmable 
Almost Empty Flag (PAE) will go high after n writes for both the 
IDT72215L and the IDT72225L. The Programmable Almost 


Empty Flag (PAE) will be low when the FIFO is empty up to n 
writes, if the read pointer is not moved. 

If there is no Em pty o ffset specified, the Programmable 
Almost Empty Flag (PAE) default value is 63 for 7221 5L, and 

127for72225L. 

The Programmable Almost Empty Flag (PAE) going low is 
updated on t he low-to-high transition of the read clock 
(RCLK). PAE is reset to high on the low-to-high transition of 
the wirte clock (WCLK). 

HALF-FULL FLAG (HF) 

After half of the memory is filled, and at the low-to-high 
transition of the next write cycle, the Half-Full Flag (HF) goes 
low and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset to high by the low-to-high transition of the read clock 
(RCLK). 

DATA OUTPUTS (QO - Q17) 

Qo - Qi 7 are data outputs for 1 8-bit wide data. 


LD 

WEN 

WCLK*’’ 

SELECTION 

0 

0 

_r 

WRITING TO OFFSET REGISTERS: 
EMPTY OFFSET 

FULL OFFSET 

BLANK REGISTER L^l 

0 

1 

_r 

INCREMENTING OFFSET REGISTER 
COUNTER BUT NOT WRITING: 

EMPTY OFFSET 

FULL OFFSET 

BLANK REGISTER 

1 

0 

D 

WRITE INTO FIFO 

1 

1 

9 

NO OPERATION 


2761 tbi 08 

Figure 2. Write Offset Register 


NOTE: 

1. The same selection sequence applies to reading from the register. REN 
is enabied and read is performed on the low-to-high transition of RCLK. 


17 

15 0 

S89 

EMPTY OFFSET REGISTER 


DEFAULT VALUE 003FH (72215) : 007FH (72225) 

17 

15 0 


FULL OFFSET REGISTER 


DEFAULT VALUE 003FH (72215) : 007FH (72225) 
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Figure 3. Offset Register Location and Default Values 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BlTand 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



WEN \ 

2761 drw 08 

Figure 7. Read Cycle Timing 



Figure 8. First Data Word Latency after Reset with Simultaneous Read and Write 


NOTE: 

1 . When tsKEW2 > minimum specification, tPRi (maximum) = 1.5* tcLK + tsKEW2. When tsKEW2 < minimum specification. tFRL (maximum) = either 2.5 * 
tcLK + tSKEW2 or 1 .5 * tCLK + tSKEW2. The Latency Timing applies only at the Empty Boundary (EF = LOW). 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figures. Full Flag Timing 

NOTE: _ 

1 . tsKEwi is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee FF wili go high during the current clock cycle. If the 
time between therising edge of RCLK and the rising edge of WCLK is less than tsKEWi, then FF may not change state until the next WCLK edge. 



NOTE: 

1 . When tsKEW2 s minimum specification, tFRL (maximum) = 1.5* tCLK + tsKEwa. When tSKEwa < minimum specification, tFRL (maximum) = either 2.5 * 
tCLK + tsKEW 2 or 1 .5 * tCLK + tSKEW 2 . The Latency Timing applies only at the Empty Boundary (EF = LOW). 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 11. Write Programmable Registers 




Figure 13. Programmable Almost Empty Flag Timing 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WCLK 


WEN 


PAF 


RCLK 


REN 



Figure 14. Programmable Almost Full Flag Timing 

NOTES: 

1 . PAF offset = m. Number of data words written into FIFO already = 51 1 - m for the IDT7221 5L and 1 023 - m for the 1DT72225L. 

2. 512 - m words in FIFO for IDT72215L. 1024 - m words in FIFO for IDT72225L 

3. 511 -m words in FIFO for IDT72215L. 1023 - m words in FIFO for IDT72225L 




Figure 15. Half-Full Rag Timing 
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IDT72215L/72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING CONFIGURATIONS: 

SINGLE DEVICE CONFIGURATION 

A single IDT7221 5/72225 may be used when the applica- 
tion requirements are for 512/1024 words or less. 

RESET (R^ 


WRITE CLOCK (WCLK) 

IDT 

72215L/ 

72225L 

READ CLOCK (RCLK) 

WRITE ENABLE (WEN) ' 

READ ENABLE (REN) 

LOAD (LD) 

OUTPUT ENABLE (0^ 

DATA IN (Do -17) ^ 

DATA OUT (Qd- 17) ^ 

FULL FLAG (FF) 

EMPTY FLAG (EF) 

' PROGRAMMABLE (PA^ 

PROGRAMMABLE (PAF) 

' HALF FULL FLAG (HF) 




Figure 16. Block Diagram of Single 512 x 18/ 1024 x 18 Synchronous FIFO 
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IDT72215Ly72225L CMOS 

SYNCHRONOUS FIFO 512 x 18-BIT and 1024 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WIDTH EXPANSION CONFIGURATION 

Word width may be increased simply by connecting the 
corresponding input control sign als of mul tiple devices. 
Asynchronous status flags (PAE, HF, and PAF) can be 
detected from any one device. Synchronous status flags (EF 
and FF) should be gated through an AND gate because the 


flag deassertions may vary among different FIFOs by one 
cycle. Figure 1 7 demonstrates a 36-word width by using two 
IDT72215L772225LS. Any word width can be attained by 
adding additional IDT72215L/72225Ls. Please see the Appli- 
cation Note AN-83 "Width Expansion ofSyncFIFOs (Clocked 
FIFOs). 



Figure 17. Block Diagram of 512 x 36/ 1024 x 36 Synchronous FIFO Memory Used In a Width Expansion Configuration 


NOTE: 

1 . Flag detection is accomplished by monitoring the flag signals on either (any) device used in width expansion configuration. Do not connect any 
output control signals together. 


DEPTH EXPANSION 

The IDT72215L772225L can be adapted to applications 
when the requirements are for greater than 51 2/1 024 words. 
Depth expansion is possible by using expansion logic to direct 
the flow of data. A typical application would have the expan- 
sion logic alternate data accesses from one device to the next 


in a sequential manner. Please contact IDT Applications En- 
gineering for details. 

The 7221 5LB/72225LB Depth Expandable versions of this 
part incorporate an on-chip depth expansion technique. 
Please see the 7221 5LB/72225LB datasheet for details. The 
7221 5LB/72225LB version will supersede this part. 
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Integrated Dev 

ce Technology, Inc. 


CMOS PARALLEL PRELIMINARY 

SyncFlFO™ (CLOCKED FIFO) lnT 722 l 5 LB 

256x1 8-BIT, 512x1 8-BIT, 1024x1 8-BIT IDT72225LB 

2048 X 18-BIT & 4096 x 18-BIT IDT72235LB 

IDT72245LB 





FEATURES: 

• 256 X 18-bit memory array (72205B) 

• 512 X 18-bit memory array (7221 5B) 

• 1024 X 18-bit memory array (72225B) 

• 2048 X 18-bit memory array (72235B) 

• 4096 X 18-bit memory array (72245B) 

• 1 5ns read / write cycle time 

• Easily expandable in depth and width 

• Read and write clocks can be asynchronous or coincident 

• Dual-port zero fall-through time architecture 

• Programmable almost-empty and almost-full flags 

• Empty and Full flags signal FIFO status 

• Half-Full flag capability in a single device configuration 

• Output enable puts output data bus in high impedance 
state 

• High-performance submicron CEMOS™ technology 

• Available in a 68-lead flat pack (FP), pin grid array (PGA), 
and plastic leaded chip carrier (PLCC) 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT72205LB/7221 5LB/72225LB/72235LB/72245LB 
are very high speed, low-pOwer first-in, first-out (FIFO) 
memories with clocked read and write controls. These FIFOs 
are applicable for a wide variety of data buffering needs, such 
as optical disk controllers, local area networks (LANs), and 
interprocessor communication. 


Both FIFOs have 18-bit input and output ports. The input 
port is controlled by a fr ee-running clock (WCLK), and a data 
input enable pin (WEN). Data i s read into the synchronous 
FIFO on every clock when WEN is asserted. The output port 
is co ntrol led by another clock pin (RCLK) and another enable 
pin (REN). The read clock can be tied to the write clock for 
single clock operation or the two clocks can run asynchronous 
of one another for dual clock operation. An output enable pin 
(OE) is provided on the read port for three-state control of the 
output. 

The sytTchronous FIFOs have two fixed flags. Empty (EF) 
and F ull (FF), and two p rogra mmable flags, Almost-Empty 
(PAE) and Almost-Full (PAF). The offset loading of the 
programmable flags is controlled by a simple state machine, 
and is initiated by asserting the load pin (LD). A Half-Full flag 
(HF) is available when the FIFO is used in a single device 
configuration. 

The IDT72205LB/7221 5LB/72225LB/72235LB/72245L_B 
are depth expandable using a daisy-chain technique. The XI 
and XO pins are used to expand the FIFOs. In depth 
expansion configuration, FL is grounded on the first device 
and set to high for all other devices in the daisy chain. 

The IDT72205LB/7221 5LB/72225LB/72235LB/72245LB is 
fabricated using IDT's high speed submicron CEMOS™ tech- 
nology. Military grade product is manufactured in compliance 
with the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM WEPT VVCLK 


Do-Di? 





©1 992 Integrated Device Technology, Inc. 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 x 18-BIT, 1024 X 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION 


Symbol 

Name 

Q 

Description 

D0-D17 

Data Inputs 

I 

Data inputs for a 1 8-bit bus. 

RS 

Reset 

1 

When RS is set low, internal read and write pointers are set to the first location of the 

RAM array, FF and PAF go high, and PAE and EF go low. A reset is required before an 
initial WRITE after power-up. 

WCLK 

Write Clock 

1 

When WEN is low, data is written into the FIFO on a LOW-to-HIGH transition of WCLK, if 
the FIFO is not full. 

WEN 

Write Enable 

1 

When WEN is LOW, data is written into the FIFO on every LOW-to-HIGH transition of 
WCLK. When WEN is high, the FIFO holds the previous data. Data will not be written 
into the FIFO if the FF is LOW. 

RCLK 

Read Clock 

1 

When REN is low, data is read from the FIFO on a LOW-to-HIGH transition of RCLK, if 
the FIFO is not empty. 


Read Enable 

1 

When REN is LOW, data is read from the FIFO on every LOW-to-HIGH transition of 
RCLK. When REN is high, the output register holds the previous data. Data will not be 
read from the FIFO if the EF is LOW. 

OE 

Output Enable 

1 

When OE is LOW, the data output bus is active. If OE is HIGH, the output data bus will 
be in a high impedance state. 

LD 

Load 

1 

When LD is LOW, data on the inputs Do-Di i is written to the offset and depth registers 
on the LOW-to-HIGH transition of the WCLK, when WEN is LOW. When LD is LOW, 
data on the outputs Qo-Qii is read from the offset and depth registers on the LOW-to- 
HIGH transition of the RCLK, when REN is LOW. 

FL 

First Load 

1 

In the single device or width expansion configuration, FL is grounded. In the depth 
expansion configuration, FL is grounded on the first device (first load device) and set to 
high for all other devices in the daisy chain. 

Mi 

Write Expansion 
Input 

1 

In the single device or width expansion configuration, WXI is grounded. In the depth 
expansion configuration, WXI is connected to WXO (Write Expansion Out) of the 
previous device. 

m 

Read Expansion 
Input 

1 

In the single device or width expansion configuration, RXI is grounded. In the depth 
expansion configuration, FfXI is connected to RXO (Read Expansion Out) of the previous 
device. 

EF 

Empty Flag 

0 

When EF is LOW, the FIFO is empty and further data reads from the output are inhib 
ited. When EF is HIGH, the FIFO is not empty. EFis synchronized to RCLK. 


Programmable 
Almost- Empty Flag 

0 

When PAE is LOW, the FIFO is almost empty based on the offset programmed into the 
FIFO. The default offset at reset is 31 from empty for 72205B, 63 from empty for 

7221 5B, and 127 from empty for 72225B/72235B/72245B. 


Programmable 
Almost-Full Flag 

0 

When PAF is LOW, the FIFO is almost full based on the offset programmed into the 

FIFO. The default offset at reset is 31 from full for 72205B, 63 from full for 72215B, and 
127 from full for 72225B/72235B/72245B. 

FF 

Full Flag 

0 

When FF is LOW. the FIFO is full and further data writes into the input are inhibited. 
When FF is HIGH, the FIFO is not full. FF is synchronized to WCLK. 

WXO/HF 

Write Expansion 
Out/Half-Full Flag 

0 

In the single device or width expansion configuration, the device is more than half full 
when HF is LOW. In the depth expansion configuration, a pulse is sent from WXO to 

WXI of the next device when the last location in the FIFO is written. 


Read Expansion 

Out 

o 

In the depth expansion configuration, a pulse is sent from RXO to R>d of the next device 
when the last location in the FIFO is read. 

Q0-Q17 

Data Outputs 

0 

Data outputs for a 18-bit bus. 

VCC 

Power 


Eight -rS volt power supply pins. 

GND 

Ground 


Eight ground pins. 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 x 18-BIT, 1024 X 18-BIT, 2048 X 18-BIT & 4096 X 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Mlilitary 

BEH! 

Vterm 

Terminal Voltage 
with respect to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature Under 
Bias 

-55 to +125 

-65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +1 55 

H 

lOUT 


50 

50 



NOTE: 2766 tbl02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanentdamage to the device. This is astress rating only 
and functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maimum rating conditions for extended periods may 
affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 



Parameter 


BTa 


PTfiti 

VCCM 

Military Supply 

Voltage 

HI 

5.0 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

m 


5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

ViH 


2.2 

— 

— 

V 


Input Low Voltage 
Commercial & Military 

— 

— 

0.8 

V 


NOTE: 2766tbl03 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc= 5V ±10%, Ta= O'^C to -i-70°C; Military: Vcc= 5V ±10%, Ta = -55°C to -i-125°C) 


Symbol 

Parameter 

IDT72205LB 
IDT72215LB 
IDT72225LB 
IDT72235LB 
IDT72245LB 
Commercial 
tCLK = 20, 25, 35, 50ns 

IDT72205LB 

IDT72215LB 

IDT72225LB 

IDT72235LB 

IDT72245LB 

Military 

tCLK = 25, 30, 35, 50ns 

Unit 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

lL|(') 

Input Leakage Current (any input) 

-1 

— 

1 

-10 

- 

10 

pA 


Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage, lOH = -2 mA 

mm 

— 

— 

El 

— 

— 

V 

VOL 

Output Logic "0" Voltage, lOL = 8 mA 

— 

— 

0.4 

— 

— 

0.4 

V 

Icci*^^ 

Active Power Supply Current 

- — 

— 

200 

— 

— 

250 

mA 

|CC2*®^ 

Average Standby Current (All Input = VCC - 0.2V. 
except RCLK and WCLK which are free-running) 

— 

■ 

70 

B 

B 

85 

mA 


NOTES: 2766tbl04 

1 . Measurements with 0.4 ^ Vin s Vcc. 

2. OE i ViH, 0.4 ^ VouT S Vcc. 

3. Tested at f = 20 MHz with outputs open. 


CAPACITANCE (Ta = +25“C, f = 1 .OMHz) 


Symbol 

Parameter^^^ 

Conditions 

Max. 

Unit 

C|n(2) 

Input 

Capacitance 

VIN = OV 

10 

PF 

COUT*’’^) 

Output 

Capacitance 

VOUT = 0V 

10 

PF 


1 . With output deselected, (OE^^HIgh). 

2. Characterized values, not currently tested. 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ±10%, Ta = 0°C to -h70“C; Military: Vcc = 5V ± 10%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

fs 

Clock Cycle Frequency 

tA 

Data Access Time 

tCLK 

Clock Cycle Time 

tCLKH 

Clock High Time 

tCLKL 

Clock Low Time 

tDS 

Data Set-up Time 

tDH 

Data Hold Time 

tENS 

Enable Set-up Time 

tENH 

Enable Hold Time 

tRS 

Reset Pulse Width^^* 

tRSS 

Reset Set-up Time 

tRSR 

Reset Recovery Time 

tRSF 

Reset to Flag and Output Time 

tOLZ 

Output Enable to Output in Low 

tOE 

Output Enable to Output Valid 

tOHZ 

Output Enable to Output in High 

tWFF 

Write Clock to Full Flag 

tREF 

Read Clock to Empty Flag 

tPAF 

Clock to Programmable 

Almost-Full Flag 

tPAE 

Clock to Programmable 

Almost- Empty Flag 

tHF 

Clock to Half-Full Flag 

txo 

Clock to Expansion Out 

txi 

Expansion In Pulse Width 

txis 

Expansion In Set-Up Time 

tSKEWI 

Skew time between Read Clock & 
Write Clock for Full Flag 

tSKEW2 

Skew time between Read Clock & 
Write Clock for Empty Flag 


Commercial 


72205LB15 72205LB20 


72215LB15 

72225LB15 

72235LB15 

72245LB15 


72215LB20 

72225LB20 

72235LB20 

72245LB20 


Min. Max. Min. Max. Min. Max. 


Commercial and Military 


72205LB25 72205LB35 72205LB50 

72215LB25 72215LB35 72215LB50 

72225LB25 72225LB35 72225LB50 

72235LB25 72235LB35 72235LB50 

72245LB25 72245LB35 72245LB50 


Min. Max. Min. Max. Min. Max. 


2 

10 

2 

12 

3 

15 

3 

15 

— 



25 

— 

35 

6.5 

— 

1 8 

— 

10 

— 

14 

6.5 

— 

8 

— 

10 

— 

14 

4 

— 

5 

— 

6 

— 

7 

1 

•• — 

1 

— 

1 

— 

2 

4 

— 

5 

— 

6 

— 

7 

1 

— 

1 

— 

1 

— 

2 

15 

— 


IIBII 

25 

— 

35 

10 

— 

12 

— 

15 

— 

20 

10 

— 

12 

— 

15 

— 

20 




40 

— 

45 

^9 

50 

— 

0 

— 

0 

— 

12 

— 

15 

— 

20 

12 

1 

15 

1 

20 

15 

— 

mm 

— 

30 

15 

— 

20 

— 

30 

35 

— 

40 

— 

40 

35 

— 

40 

— 

40 

35 

— 

40 

— 

40 

15 

— 

20 

— 

30 

— 

14 

— 

11031 

— 

— 

15 

— 

20 

— 

— 

18 

— 

20 

— 

— 

18 

— 

20 

— 


NOTES: 

1 . Pulse widths less than minimum values are not allowed. 

2. Values guaranteed by design, not currently tested. 

AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 



D.U.T — 
680 n 


Figure 1. Output Load 

* Includes jig and scope capacitances. 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 X 18-BIT, 1024 x 18-BIT, 2048 X 18-BIT & 4096 X 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA IN (Do - Di7) 

Data inputs for 1 8-bit wide data. 

CONTROLS: 

RESET (^) _ 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state. During reset, both internal read and write 
pointers are set to the first location. A reset is required after 
power up before a write operation can take place. The Full 
Flag ( FF), Half-Full Flag (HF), and Programmable Almost-Full 
Flag (PAf^ will be reset to high aftertRSF. The Empty Flag (EF) 
and Programmable Almost-Empty Flag (PAE) will be reset to 
low after tRSF. 

WRITE CLOCK (WCLK) 

A write cycle is initiated on the low-to-high transition of the 
write clock (WCLK). Data set-up and hold times must be met 
with respect to the low-to-high transition of the write clock 
(WCLK). 

The write and read clocks can be asynchronous or 
coincident. 

WRITE ENABLE (WEN) 

When Write Enable (WEN) is low, data can be loaded into 
the input register and RAM array on the low-to-high transition 
of every write clock (WCLK). Data is stored in the RAM array 
sequentially and independently of any on-going read opera- 
tion. 

When Write Enable (WEN) is high, the input register holds 
the previous data and no new data is loadedjnto the FIFO. 

To prevent data overflow, the Full Flag (FF) will go low, 
inhibiting further write operations. Upon the completion of a 
valid read cycle, the Full Flag (FF) will go high after tWFF 
allowing a write to begin. Write Enable (WEN) is ignored when 
the FIFO is full. 

READ CLOCK (RCLK) 

Data can be read on the outputs on the low-to-high 
transition of the read clock (RCLK), when Output Enable (OE) 
is set low. 

The write and read clocks can be asynchronous or 
coincident. 

READ ENABLE (^) 

When Read Enable (REN) is low, data is loaded Into the 
RAM array to the output register on the low-to-high transition 
of the read clock (RCLK)^ 

When Read Enable (REN ) Is high, the output register holds 
the previous data and no new data is loaded into the register. 

When all the data has been read from the FIFO, the Empty 
Flag (EF) will go low, inhibiting furtherread operations. Once 
a write is performed, the Empty Flag (EF) w ill go high after tREF 
and a read can begin. Read Enable (REN) is ignored when the 
FIFO is empty. 


OUTPUT ENABLE (OE) 

When Output Enable (OE) is enabled (low), the parallel 
output buffers receive data from the output register. When 
Output Enable (OE) is disabled (high), the Q output data bus 
is in a high impedance state. 


LOAD (LD) 

The IDT72205LB/7221 5LB/72225LB/72235LB/72245LB 
devices contain two 1 2-bit offset registers with data on the 
inputs, or read on the outputs. When the Load (LD) pin is set 
low and WEN is set low, data on the inputs D0-D1 1 is written 
into the Empty offset register on the first low-to-high transition 
of the write clock (WCLK) .When the Load (LD) pin and Write 
Enable (WEN) are held low then data is written into the Full 
offset register on the second low-to-high transition of the write 
clock (WCLK). The third transition of the write clock (WCLK) 
again writes to the Empty offset register. 

However, writing all offset registers does not have to occur 
at one time. One or two offset registers can be written and then 
by bringing the Load (LD) pin high, the FIFO is returned to 
normal read/write operation. When the Load (LD) pin is set 
low, and Write Enable (WEN) is low, the next offset register in 
sequence is written. 

When the Load pin is low and Write Enable is high, the 
offset register counter increments without writing into the 
offset registers. 

The contents of the offset registers can be read on the 
output lines when the Load (LD) pin is set low and REN is set 
low. Data can be read on the low-to-high transition of the read 
clock (RCLK) when REN is enabled (low). 

A read and a write should not be performed simultaneously 
to the offset registers. 




NOTE: 2766 drwOS 

1 . The same selection sequence applies to reading from the registers. REN 
is enabled and read is performed on the low-to-high transition of RCLK. 


Figure 2. Write Offset Register 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 X 18-BIT, 1024 X 18-BIT, 2048 X 18-BIT & 4096 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FIRST LOAD (FL) 

First Load (FL) is grounded to indicate operation in the 
Single Device or Width Expansjon mode. In the Depth Expan- 
sion configuration, First Load (FL) is grounded to indicate it is 
the first device loaded and is set to high for all other devices 
in the daisy chain. (See Operating Configurations for further 
details.) 

WRITE EXPANSION INPUT (Mi) 

This is a dual purpose pin. Write Expansion In (WXI) is 
grounded to indicate operation in the Si ngle Device or Width 
Expansion mode. Writ e Exp ansion In (WXI) is connected to 
Write Expansion Out (WXO) of the previous device in the 
Depth Expansion or Daisy Chain mode. 

READ EXPANSION INPUT (M) 

This is a dual purpose pin. Read Expansion In (R)^ is 
grounded to indicate operation in the Single Device or Width 
Expansion mode. Re ad Ex pansion In (^) is connected to 
Read Expansion Out (RXO) of the previous device in the 
Depth Expansion or Daisy Chain mode. 

OUTPUTS: 

FULL FLAG (FF)_ 

The Full Flag (FF) will go low, inhibiting further write opera- 
tion, indicating that the device isjull. If no reads are performed 
after Reset (RS), the Full Flag (FF) will go low after 256 writes 
for the IDT72205LB, 512 writes for the IDT72215LB, 1024 
writes for the IDT72225LB, 2048 writes for the IDT72235LB 
and 4096 writes for the IDT72245LB. 


TABLE I — STATUS FLAGS 


The Full Flag (FF) is updated on the low-to-high transition 
of the write clock (WCLK). 

EMPTY FLAG (E^ _ 

The Empty Flag (EF) will go low, inhibiting further read 
operations, when the read pointer is equal to the write pointer, 
indicating the device is empty. 

The Empty Flag (EF) is updated on the low-to-high transi- 
tion the read clock (RCLK). 


17 

11 

0 

w 

EMPTY OFFSET REGISTER 

M 

DEFAULT VALUE 

001 FH (72205) 003 FH (72215): 

007FH (72225/72235/72245) 

17 

11 

0 

w 

FULL OFFSET REGISTER 

M 

DEFAULT VALUE 

001FH (72205) 003FH (72215): 

007FH (72225/72235/72245) 


NOTE: 2766 drw 06 

1 . Any bits of the offset register not being programmed should be set to zero. 


Figure 3. Offset Register Location and Default Values 


Number of Words In FIFO 

FP 


RF 

FAF 

IF 

72205 

72215 

72225 

72235 

72245 

0 

0 

0 

0 

0 

H 

Kl 

H 

L 

mm 

1 to nO) 

1 to nO) 

1 to nO) 

1 to nO) 

1 to nO) 

H 

■!■ 

H 

L 

mm 

(n+1)to128 

(n+1) to 256 

(n+1) to 512 

(n+1) to 1024 

(n+1) to 2048 

H 

mm 

H 

H 

WBM 

129 to (256-(m+1)) 

257to(512-(m+1)) 

513to(1024-(m+1)) 

1025to(2048-(m+1)) 

2049to(4096-(m+1)) 

H 

mm 

L 

H 

■ai 

(256-m) (2) to 255 

(512-m) (2) to 511 

(1024-m) (2) to 1023 

(2048-m) P) to 2047 

(4096-m) P) to 4095 

H 

L 

L 

H 

HS 

256 

512 

1024 

2048 

4096 

L 

L 

L 

H 

mm 


NOTES: 2966tbi08 

1 . n = Empty Offset (Default Values : 72205 n=31 , 7221 5 n = 63, 72225/72235/72245 n = 1 27) 

2. m = Full Offset (Default Values : 72205 n=31 , 7221 5 n = 63, 72225/72235/72245 n = 1 27) 


PROGRAMMABLE ALMOST-FULL FLAG (PAF) 

The Programmable Almost-Full Flag (PAF) will go low 
when FIFO reaches the A^ost-Full condition. If no reads are 
performed after Reset (RS), the Programmable Almost Full 
Flag (PA) will go low after (256-m) writes for the IDT72205LB, 
(512-m) writes for the IDT72215LB, (1024-m) writes for the 
IDT72225LB, (2048-m) writes for the IDT72235LB and 

(4096-m)writesforthe IDT72245LB. The offset "m” is defined 
in the FULL offset register. 


If there is no Ful l offset specified, the Programmable 
Almost-Full Flag (PAF) will be low when the device is 31 away 
from completely full for 72205LB, 63 away from completely full 
for 7221 5LB, and 1 27 away from completely full for 72225LB/ 
72235LB/72245LB. _ 

The Programmable Almost-Full Flag (PAF) is asserte d low 
on the low-to-high transition of the write clock (WCLK). PAF 
is reset to high on th e low-to-high transition of the read clock 
(RCLK). Thus PAF is asychronous. 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PROGRAMMABLE ALMOST-EMPTY FLAG (PAE) 

The Programmable Almost-Empty Flag (PAE) will go low 
when the read pointer is "n+l” locations less than the write 
pointer. The offset "n” is defined in the EMPTY offset register. 

If there is no Em pty o ffset specified, the Programmable 
Almost Empty Flag (PAE) will be low when the device is 31 
away from completely empty for 72205LB, 63 away from com- 
pletely empty for 7221 5LB, and 127 away from completely 
empty for 72225LB/72235LB/72245LB. 

The Programmable Almost-Empty Flag (PAE) is asserted 
low on the low-to-high transition of the read clock (RCLK). 
PAE is reset to high on the low-to-high transition of the write 
clock (WCLK). Thus PAF is asychronous. 


WRITE EXPANSION OUT/HALF-FULL FLAG (WXO/HF) 

This is a dual-purpose output. In the Single Dev ice a nd 
Width Expansion mode, when Write Expansion In (WXI) is 
grounded, this output acts as an indication of a half-full 
memory. 

After half of the memory is filled, and at the low-to-high 
transition of the next write cycle, the Half-Full Flag goes low 


and will remain set until the difference between the write 
pointer and read pointer is less than or equal to one half of the 
total memory of the device. The Half-Full Flag (HF) is then 
reset to high ^the low-to-high transition of the read clock 
(RCLK). The HF is asychronous. 

In the Dept h E xpansion or Daisy Chain mode. Write 
Expan sion In (WXI) is connected to Write Expansion Out 
(WXO) of the previous device. This output acts as a signal to 
the next device in the Daisy Chain by providing a pulse when 
the previous device writes to the last location of memory. 

READ EXPANSION OUT (^) 

In the Depth Expansion or Daisy Chain configuration. Read 
Expan sion In (RXI) is connected to Read Expansion Out 
(RXO) of the previous device. This output acts as a signal to 
the next device in the Daisy Chain by providing a pulse when 
the previous device reads from the last location of memory. 

DATA OUTPUTS (Qo-Ql7) 

Qo-Qi 7 are data outputs for 1 8-bit wide data. 


5 



NOTES: 2766 drw 07 

1 . After reset, the outputs will be low if Ol = 0 and tri-state if OE = 1 . 

2. The clocks (RCLK. WCLK) can be free-running during reset. 

Figures. ResetTImlng*** 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 

256 X 18-BIT, 512 X 18-BIT, 1024 X 18-BIT, 2048 X 18-BIT & 4096 X 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WCLK 


Do - Di7 


WEN 


FF 


RCLK 



2766 drw 08 

NOTE: _ 

1 . tsKEwl Is the minimum time between a rising RCLK edge and a rising WCLK edge to guaranteejhat FF will go high during the current clock cycle. If the 
time between the rising edge of RCLK and the rising edge of WCLK is less than tsKEWi , then FF may not change state until the next WCLK edge. 

Figure 6. Write Cycle Timing 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 X 18-BIT, 1024 X 18-BIT, 2048 X 18-BIT & 4096 X 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2766 drw 09 

NOTE: _ 

1 . tsKEW2 is the minimum time between a rising WCLK edge and a rising RCLK edge to guaranteejhat EF will go high during the current clock cycle. If the 
time between the rising edge of WCLK and the rising edge of RCLK is less than tSKEW2, then EF may not change state until the next RCLK edge. • 

Figure 7. Read Cycle Timing 


5.12 


10 





IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFIFO™ (CLOCKED FIFO) 

256 X 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2766 drw 10 

NOTES: 

1. When tsKEW2 > minimum specification, Ifrl (maximum) = tcix + tsKEW2. When tsi^W 2 < minimum specification, Ifrl (maximum) = either 2*tcLx + 
tSKEW 2 ortcLK + tSKEW 2 . The Latency TltTijng appiies Only at the Empty Boundary (EF = LOW). 

2. The first word is available the cycle after EF goes high, always. 


Figure 8. First Data Word Latency after Reset with Simultaneous Read and Write 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 X 18-BIT, 1024 X 18-BIT, 2048 x 18-BIT & 4096 X 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 9. Full Flag Timing 

NOTE: _ 

1 . tSKEWi is the minimum time between a rising RCLK edge and a rising WCLK edge to guaranteejhat FF wiii go high during the current dock cycie. if the 
time between the rising edge of RCLK and the rising edge of WCLK is iess than tsKEWi , then FF may not change state until the next WCLK edge. 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 

256 X 18-BIT, 512 X 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2766drw12 


Figure 10. Empty Flag Timing 


NOTE: 

1. When tsKEW2 > minimum specification, Ifrl (maximum) = tCLK + tsKEWs. When ^ew 2 < minimum specification, tPRL (maximum) = either 2 * tcLK + 
tsKEW2. or tCLK + tsKEW2. The Latency Timing apply only at the Empty Boundary (EF = LOW). 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 

256 X 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 X 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 11. Write Programmable Registers 




Figure 12. Read Programmable Registers 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 

256 X 18-BIT, 512 X IS-BIT, 1024 X 18-BIT, 2048 X 18-BIT & 4096 X 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



2766drw15 

NOTE: 

1 . PAE is offset = n. Number of data words written into FIFO already = n. 


Figure 13. Programmable Almost Empty Flag Timing 



NOTES: 

1. PAFoffset = m. Number of datawords written into FIFO already = 256- m + 1 fortfie IDT72205B, 512- m + 1 forthelDT72215B, 1024-m + 1 forthe 
IDT72225B, 2048 - m + 1 for the IDT72235B and 4096 - m +1 for the IDT72245B. 

2. 256-mwordsinlDT72205B,512-mwordsinlDT72215B.1024-mwordsinlDT72225B.2048-mwordsinlDT72235Band4096-mwordsinlDT72245B. 

3. 256-m + 1 words in IDT72205B, 512-m + 1 words in IDT72215B, 1024- m + 1 words in IDT72225B, 2048- m + 1 words in IDT72235B and 4096 -m 
+ 1 words in IDT72245B. 


Figure 14. Programmable Almost-Full Flag Timing 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 

256 X 18-BIT, 512 x 18-BIT, 1024 x 18-BIT, 2048 x 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 15. Half-Full Flag Timing 



NOTE: 

1 . Write to Last Physical Location. 

Figure 16. Write Expansion Out Timing 


RCLK 


RXO 


REN 


NOTE: 

1 . Read from Last Physical Location. 



Figure 17. Read Expansion Out Timing 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 x 18-BIT, 1024 X 18-BIT, 2048 x 18-BIT & 4096 X 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figure 18. Write Expansion In Timing 



Figure 19. Read Expansion In Timing 


OPERATING CONFIGURATIONS 


SINGLE DEVICE CONFIGURATION 

A single IDT72205LB/72215LB/72225LB/72235LB/ 
72245LB may be used when the application requirements are 
for256/512/1024/2048/4096wordsorless.ThelDT72205LB/ 
72215LB/72225LB/72235LB/72245LB are in a single Device 


Configuration when the Write B^nsion In (WXI) , Read Expan- 
sion In (RXI), and First Load (FL) control inputs are grounded 
{Figure 20). 


RESET (RS) 

i 


WRITE CLOCK (WCLK) 

IDT 

72205LB/ 
7221 5LB/ 
72225LB/ 
72235LB/ 
72245LB 

READ CLOCK (RCLK) 

WRITE ENABLE (WEF5 

READ ENABLE (REF^ 

LOAD (LD) 

^ 

OUTPUT ENABLE (0^ 

DATAIN(Do-Di7) ^ 

DATA OUT (Cto- 017) ^ 

w 

FULL FLAG (FF) 

w 

EMPTY FLAG (EF) 

PROGRAMMABLE (Py^ 

PROGRAMMABLE (Pl^ 

HALF-FULL FLAG (HR 




FIRST LOAD (FL) ^ ^ ^ READ EXPANSION IN (RXI) 

-4^ WRITE EXPANSION IN ^0 2766dnv22 

Figure 20. Block Diagram of Single 256 x 18/512 x 18/1024 x 18/2048 x 18/4096 x 18 Synchronous FIFO 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 

256 X 18-BIT, 512 X 18-BIT, 1024 x 18-BIT, 2048 X 18-BIT & 4096 x 18-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WIDTH EXPANSION CONFIGURATION 


Word width may be increased simply by connecting to- 
gether the control signals of multiple devices. Status flags can 
be detected from any one device. The exceptions are the 
Empty Flag and Full Flag. Because of variations in skew 
between RCLK and WCLK, it is possible for flag assertion and 
deassertion to vary by one cycle between FIFOs. To avoid 


problems the user must create composite flags by ANDing the 
Empty Flags of every FIFO, and separately ANDing all Full 
Flags. Figure 21 demonstrates a 36-word width by using two 
IDT72205B/72215B/72225B/72235B/72245BS. Any word 
width can be attained by adding additional IDT72205B/7221 5B/ 
72225B/72235B/72245BS. Please see the application note 
AN-83 "Width Expansion of SyncFlFO (Clocked FIFOs). 



1 . Do not connect any output control signals directly together. 


Figure 21. Block Diagram of 256 x 36/512 x 36/1024 x 36/2048 x 36/4096 x 36 Synchronous FIFO Memory Used in a 

Width Expansion Configuration 


DEPTH EXPANSION CONFIGURATION 
(WITH PROGRAMMABLE FLAGS) 

The IDT72205LB/7221 5LB/72225LB/72235LB/72245LB can 
easily be adapted to applications requiring more than 256/ 
512/1024/2048/4096 words of buffering. Figure 22 shows 
Depth Expansion using three 1DT72205LB/72215LB/72225LB/ 
72235LB/72245LBS. Maximum depth is limited only by signal 
loading. Follow these steps: 

1 . The first device must be designated by grounding the 

First Load (FL) control input. 

2. All other devices must hav e FL i n the high state. 

3. The Write Expansion Out (WXO) pin of each device 
must be tied to the Write Expansion In (WXI) pin of 
the next device. See Figure 24. 


4. The Read Expansion Out (RXO) pin of each device 
must be tied to the Read Expansion In (RXI) pin of 
the next device. See Figure 24. 

5. All Load (LD) pins ^tied together. 

6. The Half-Full Flag (HF) is not available in the Depth 
Expans ion C onfig urati on. 

7. EF, FF, PAE, and PAF are created with composite 
flags by ORing together ev ery re spe ctive flags for 
monitoring. The composite PAE and PAF flags are not 
precise. 
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IDT72205LB/72215LB/72225LB/72235LB/72245LB SyncFlFO™ (CLOCKED FIFO) 
256 X 18-BIT, 512 X 18-BIT, 1024 x 18-BIT, 2048 X 18-BIT & 4096 X 18-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FF 



2766 drw 24 


Figure 22. Block Diagram of 768 x 18/1536 x 18/3072 x 18/6144 x 18/12288 x 18 Synchronous FIFO Memory 
With Programmable Flags used in Depth Expansion Configuration 
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Integrated Devi 

ce Technology, Inc. 


CMOS PARALLEL FIFO 

64 X 4-BIT AND 64 x 5-BIT 

IDT72401 

IDT72402 

IDT72403 

IDT72404 






FEATURES: 

• First-In/First-Out dual-port memory 

• 64 X 4 organization (IDT72401/03) 

• 64 X 5 organization (IDT72402/04) 

• IDT72401/02 pin and functionally compatible with 
MM 167401/02 

• FlAM-based FIFO with low fall-through time 

• Low power consumption 
— Active: 175mW (typ.) 

• Maximum shift rate — 45MHz 

• High data output drive capability 

• Asynchronous and simultaneous read and write 

• Fully expandable by bit width 

• Fully expandable by word depth 

• IDT72403/04 have Output Enable pin to enable output 
data 

• High-speed data communications applications 

• High-performance CEMOS™ technology 

• Available in CERDIP, plastic DIP and SOIC 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing# 5962-86846 and 
5962-89523 is listed on this function. 

DESCRIPTION: 

The IDT72401 and IDT72403 are asynchronous high- 
performance First-In/First-Out memories organized 64 words 
by 4 bits. The IDT72402 and IDT72404 are asynchronous 
high-performance First-In/First-Out memories organized as 
64 words by 5 bits. The IDT72403 and IDT72404 also have an 


Output Enable (OE) pin. The FIFOs accept 4-bit or 5-bit data 
at the data input (Do-D3, 4) . The stored data stack up on a first- 
in/first-out basis. 

A Shift Out (SO) signal causes the data at the next to last 
word to be shifted to the output while all other data shifts down 
one location in the stack. The Input Ready (IR) signal acts like 
a flag to indicate when the input is ready for new data 
(IR - HIGH) or to signal when the FIFO isfull (IR = LOW). The 
Input Ready signal can also be used to cascade multiple 
devices together. The Output Ready (OR) signal is a flag to 
indicate that the output remains valid data (OR = HIGH) or to 
indicate that the FIFO Is empty (OR = LOW). The Output 
Ready can also be used to cascade multiple devices together. 

Width expansion is accomplished by logically ANDing the 
Input Ready (IR) and Output Ready (OR) signals to form 
composite signals. 

Depth expansion is accomplished by tying the data inputs 
of one device to the data outputs of the previous device. The 
Input Ready pin of the receiving device is connected to the 
Shift Out pin of the sending device and the Output Ready pin 
of the sending device is connected to the Shift In pin of the 
receiving device. 

Reading and writing operations are completely asynchro- 
nous allowing the FIFO to be used as a buffer between two 
digital machines of widely varying operating frequencies. The 
45MHz speed makes these FIFOs Ideal for high-speed 
communication and controller applications. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 
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FUNCTIONAL BLOCK DIAGRAM 


SI 

IR 

Do-3 

D4 

(IDT72402 
and IDT72404) 

MR 



OE (IDT72403 and 
IDT72404) 


Qo-3 


04 (IDT72402and 
IDT72404) 

SO 

OR 
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CEMOS a a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


<£i1992 Integrated Device Technology, Inc. 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


IDT72401/IDT72403 


IDT72402/IDT72404 


(IDT72404 Only) 



TOP VIEW 

NOTES: 

1 . Pin 1 : NC - No Connection IDT72401 - IDT72403 

2. Pin 1 : NC - No Connection IDT72402,OE - IDT72404 



TOP VIEW 



Vcc 

NC 

SO 

OR 

Qo 

Qi 


04 

MR 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to + 7.0 

-0.5 to +7.0 


Ta 

Operating Temp. 

0 to +70 

-55 to +125 


Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 


Tstg 

Storage Temp. 

-55 to +125 

-65 to +150 


lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2747tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

I Min. I 




Vcc 

Mil. Supply Voltage 

mm 


5.5 

D 

Vcc 

Com'l. Supply Voltage 

mm 

on 

5.5 

D 

GND 

Supply Voltage 

0 


0 

D 

ViH 

Input High Voltage 

2.0 

B 

— 

B 

Viu(i) 

Input High Voltage 

— 

I — 

0.8 

Bl 


NOTE: 2747tbl03 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter*^^ 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = OV 

5 

PF 

COUT 

Output Capacitance 

VOUT = OV 

7 

PF 


NOTE: 2747 tbi 02 

1 . This parameter is sampled and not 100% tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = O^C to +70“C; Military: Vcc = 5.0V ±10%, Ta = -55‘’C to -h125°C) 


Symboi 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Clamp Voltage 


— 

— 

— 

VIL 

Low-Level Input Current 

Vcc = Max., GND ^ Vi ^ Vcc 

-10 

— 

pA 

ViH 

High-Level Input Current 

Vcc = Max., GND ^ Vi < Vcc 

— 

10 

pA 

VOL 

Low-Level Output Current 

Vcc = Min., lOL = 8mA 

— 

0.4 

V 

VOH 

High-Level Output Current 

Vcc = Min., loH = -4mA 

2.4 

— 

V 


Output Short-Circuit Current 

Vcc = Max., Vo = GND 

-20 

-90 

mA 

IHZ 

Off-State Output Current 
(IDT72403 and IDT72404) 

Vcc = Max., Vo = 2.4V 

— 

20 

pA 

ILZ 

Vcc = Max., Vo = 0.4V 

-20 

— 

pA 

ICC^^’ 

Supply Current 

Vcc = Max., f = 1 0MHz Com'l. 

Military 

— 

35 

45 

mA 


NOTES: 2747 tbI 04 

1 . FIFO is able to withstand a -1 .5V undershoot for less than 10ns. 

2. Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. Guaranteed but not tested. 

3. Icc measurements are made with outputs open. OE is HIGH for IDT72403/72404. 

4. For frequencies greater than 1 0MHZ, Icc = 35mA -i- (1 .5mA x [f - 1 0MHz]) commercial, and Icc = 45mA + (1 .5mA x [f - 1 0MHzj) military. 
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IDT72401, IDT72402, IDT72403, IDT72404 

CMOS PARALLEL RFO 64 x 4-BIT AND 64 x 5-BlT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OPERATING CONDITIONS 

(Commercial: Vcc = 5.0V ± 10%, Ta = O^C to +70°C: Military: Vcc= 5.0V ± 10%, Ta = -55°C to +125°C) 



Input Data Set-up 


Input Data Hold Time 


tsoHl’l Shift Out HIGH Time 


Shift Out LOW Time 


Master Reset Pulse 


Master Reset Pulse to SI 


Data Set-up to IR 


Data Hold from IR 



Military and Commercial 


IDT72401L45 IDT72401L35 IDT72401L25 IDT72401L15 IDT72401L10 

IDT72402L45 IDT72402L35 IDT72402L25 IDT72402L15 IDT72402L10 

IDT72403L45 IDT72403L35 IDT72403L25 IDT72403L15 IDT72403L10 

IDT72404L45 IDT72404L35 IDT72404L25 IDT72404L15 IDT72404L10 


IM 






Data Set-up to OR HIGH 




AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 1 0%, Ta = 0°C to -hTOX; Military: Vcc = 5.0V ± 1 0%, Ta = -55“C to +1 25‘’C) 
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NOTES: 2747tbl06 

1 . Since the FIFO Is a very high-speed device, care must be excercised in the design of the hardware and timing utilized within the design. Device grounding 
and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of 0.1 pF directly between Vcc and GND with very short lead length is recommended. 

2. This parameter applies to FIFOs communicating with each other in a cascaded mode. IDT FIFOs are guaranteed to cascade with other IDT FIFOs of 
like speed grades. 

3. IDT72403 and IDT72404 only. 

4. Guaranteed by design but not currently tested. 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL RFO 64 x 4-BIT AND 64 x 5-BIT 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 
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ALL INPUT PULSES: 



SIGNAL DESCRIPTIONS 
INPUTS: 

DATA INPUT (DO-3, 4) 

Data input lines. The IDT72401 and IDT72403 have a 4- 
bit data input. The IDT72402 and IDT72404 have a 5-bit data 
input. 

CONTROLS: 

SHIFT IN (SI) 

Shift In controls the input of the data into the FIFO. When 
SI is HIGH, data can be written to the FIFO via the Do-3. 4 lines. 

SHIFT OUT (SO) 

Shift Out controls the output of data of the FIFO. When SO 
is HIGH, data can be read from the FIFO via the Data Output 
(Qo- 3, 4) lines. 

MASTER RESET (MR) 

Master Reset clears the FIFO of any data stored within. 
Upon power up, the FIFO should be cleared with a Master 
Reset. Master Reset is active LOW. 

INPUT READY (IR) 

When input Ready is HIGH, the FIFO is ready for new input 
data to be written to it. When IR is LOW the FIFO is 
unavailable for new input data. Input Ready is also used to 
cascade many FIFOs together, as shown in Figures 1 0 and 1 1 
in the Applications section. 

OUTPUT READY (OR) 

When Output Ready is HIGH, the output (Qo-3. 4) contains 
valid data. When OR is LOW, the FIFO is unavailable for new 
output data. Output Ready is also used to cascade many 
FIFOs together, as shown in Figures 10 and 1 1 . 

OUTPUT ENABLE (M) (IDT72403 AND IDT72404 ONLY) 

Output enable is used to read Fi FO data onto a bus. Output 
Enable is active LOW. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


1.1K 

n 


56on 


-0 OUTPUT 
30pF* 


or equivalent circuit 


Figure 1. AC Test Load 

'Including scope and jig 


OUTPUTS: 

DATA OUTPUT (Qo-3, 4) 

Data Output lines. The IDT72401 and IDT72403havea4- 
bit data output. The I DT72402 and I DT72404 have a 5-bit data 
output. 

FUNCTIONAL DESCRIPTION 

These 64 x 4 and 64 x 5 FIFOs are designed using a dual 
port RAM architecture as opposed to the traditional shift 
register approach. This FIFO architecture has a write pointer, 
a read pointer and control logic, which allow simultaneous 
read and write operations. The write pointer is incremented by 
the falling edge of the Shift In (SI) control; the read pointer is 
incremented by the falling edge of the Shift Out (SO). The 
Input Ready (IR) signals when the FIFO has an available 
memory location: Output Ready (OR) signals when there is 
valid data on the output. Output Enable (OE) provides the 
capability of three-stating the FIFO outputs. 

FIFO Reset 

The FIFO must be reset upon power up using the Master 
Reset (MR) signal. This causes the FIFO to enter an empty 
state, signified by Output Ready (OR) being LOW and Input 
Ready (IR) being HIGH. In this state, the data outputs (Qo-3, 
4) will be LOW. 

Data Input 

Data is shifted in on the LOW-to-HIGH transition of Shift In 
(SI). This loads input data into the first word location of the 
FIFO and causes Input Ready to go LOW. On the HIGH-to- 
LOW transition of Shift In, the write pointer is moved to the next 
word position and Input Ready (IR) goes HIGH, indicating the 
readiness to accept new data. If the FIFO is full. Input Ready 
will remain LOW until a word of data is shifted out. 


5.13 


4 




IDT72401, IDT72402, 1DT72403, IDT72404 
CMOS PARALLEL RFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Data Output 

Data is shifted out on the HIGH-to-LOW transition of Shift 
Out (SO). This causes the internal read pointer to be 
advanced to the next word location. If data is present, valid 
data will appear on the outputs and Output Ready (OR) will 
go HIGH. If data is not present, Output Ready will stay 
LOW indicating the FIFO is empty. The last valid word read 
from the FIFO will remain at the FIFOs output when it is empty. 
When the FIFO is not empty. Output Ready (OR) goes LOW 
on the LOW-to-HIGH transition of Shift Out. Previous data 
remains on the output until the HIGH-to-LOW transition of 
Shift Out (SO). 


Fall-Through Mode 

The FIFO operates in a fall-through mode when data gets 
shifted into an empty FIFO. After a fall-through delay the data 
propagates to the output. When the data reaches the output, 
the Output Ready (OR) goes HIGH. Fall-through mode also 
occurs when the FIFO is completely full. When data is shifted 
out of the full FIFO, a location is available for new data. After 
a fall-through delay, the Input Ready goes HIGH. If Shift In is 
HIGH, the new data can be written to the FIFO. 


TIMING DIAGRAMS 



SHIFT IN 

INPUT READY 

INPUT DATA 


( 2 ) 




(1) 








( 6 ) 




STABLE DATA 


=^ 00000000000000TO0^^ 


2747 dm 08 

NOTES: 

1 . Input Ready HIGH Indicates space is available and a Shift In pulse may be applied. 

2. Input Data Is loaded into the first word. 

3. Input Ready goes LOW indicating the first word is full. 

4. The write pointer is incremented. 

5. The FIFO is ready for the next word. 

6. If the FIFO is full then the Input Ready remains LOW. 

NOTE: Shift In pulses applied while Input Ready is LOW will be ignored (see Figure 4). 


Figure 3. The Mechanism of Shifting Data Into the FIFO 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL RFO 64 x 4-BIT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING DIAGRAMS (Continued) 



1. FIFO is initially full. 

2. Shift Out pulse Is applied. 

3. Shift in is held HIGH. 

4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO. 

5. The write pointer is incremented. Shift In should not go LOW until (tPT + tiPH). 

Figure 4. Data Is Shifted In Whenever Shift In and Input Ready are Both HIGH 




— 

1/fOUT ► 


— 1/fOUT 


-► 


SHIFT OUT ! 

U tSOH 


tSOL ^ 

' (2)N 



J 

! 






-tORH ^ 



OUTPUT READY 


I 

r \ / 


\ 

^ / 

r 




y 

tons ► 


tORL- 





OUTPUT DATA 

A-DATA ) 

0(XXXXXXX) 

r 

B-DATA 

xooooooooc 

C-DATA 


(1) 
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NOTES: 

1 . This data is loaded consecutively A, B, C. 

2. Data is shifted out when Shift Out makes a HIGH to LOW transition. 


Figures. Output Timing 


SHIFT OUt'^^ N 

( 1 ) 

OUTPUT READY 

OUTPUT DATA A-DATA 


A N 


1 ^ : 

7 (6) 




z 

TOXXXXX) 

' B-DATA 


A or B ► 
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NOTES: 

1 . Output Ready HIGH indicates that data is available and a Shift Out pulse may be applied. 

2. Shift Out goes HIGH causing the next step. 

3. Output Ready goes LOW. 

4. The read pointer is incremented. 

5. Output Ready goes HIGH indicating that new data (B) is now available at the FIFO outputs. 

6. If the FIFO has only one word loaded (A DATA) then Output Ready stays LOW and the A DATA remains unchanged at the outputs. 

7. Shift Out pulses applied when Output Ready is LOW will be ignored. 


Figure 6. The Mechanism of Shifting Data Out of the FIFO 
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IDT72401, IDT72402, IDT72403, IDT72404 
CMOS PARALLEL FIFO 64 x 4-BlT AND 64 x 5-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING DIAGRAMS (Continued) 

TIMING DIAGRAMS (Continued) 


SHIFT IN / ^ 

\ 

SHIFT OUT 

/ 

/ 

OUTPUT READY (i) 

< tPT ► 

/ 

! \ 


tSOR-»- 



DATA OUTPUT ) 

L 

DATA VALID 


NOTE: 2747drw12 


1. FIFO initially empty. 


Figure 7. tPT and toPH Specification 



tMRW ► 

V 1 


MASTER RESET ^ 

INPUT READY (i) 

L 

tMRIRH 



/ 

^ \ 

(1) 


♦ »ir>nni ^ 

s 





OUTPUT READY 

SHIFT IN 


\ 

^ tftiOC 

7^' 


1 tnnn 1 

1 



IMna ► 

data outputWWWWWWWWWWWWWWW 


NOTE: 

1 . Worst case, FIFO initially full. 

Figure 8. Master Reset Timing 
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OUTPUT ENABLE 


f 


1 


DATA OUT 


1 

|^tHZOE*-| 


tOOE W 


3 

7 

r t 

- 

L 3 
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NOTE: 

1 . High-Z transitions are referenced to the steady-state Voh -500mV and Vol +500mV levels on the output. tHZOE is tested with 5pF load capacitance 
instead of 30pF as shown in Figure 1 . 


Figure 9. Output Enable Timing, IDT72403 and IDT72404 Oniy 
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APPLICATIONS 



NOTE: 

1 . FIFOs can be easily cascaded to any desired path. The handshaking and associated timing between the FIFOs are handled by the inherent timing of 
the devices. 

Figure 10. 128 x 4 Depth Expansion 
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NOTES: 

1 . When the memory is empty, the last word will remain on the outputs until the Master Reset is strobed or a new data word falls through to the output. 
However, OR will remain LOW, indicating data at the output is not valid. 

2. When the output data changes as a result of a pulse on SO, the OR signal always goes LOW before there is any change in output data and stays 
LOW until the new data has appeared on the outputs. Anytime OR is HIGH, there is valid stable data on the outputs. 

3. If SO is held HIGH while the memory is empty and a word is written into the input, that word will appear at the output after a fall-through time. OR will 
go HIGH for one internal cycle (at least toRL) and then go back LOW again. The stored word will remain on the outputs. If more words are written 
into the FIFO, they will line up behind the first word and will not appear on the outputs until SO has been brought LOW. 

4. When the Master Reset is brought Low, the outputs are cleared to LOW. IR goes HIGH and OR goes LOW. If SI is HIGH when the Master Reset 
goes HIGH, the data on the inputs will be written into the memory and IR will return to the LOW state until SI is brought LOW. If SI is LOW when the 
Master Reset is ended, IR will go HIGH, but the data in the inputs will not enter the memory until SI goes HIGH. 

5. FIFOs are expandable on depth and width. However, in forming wider words, two external gates are required to generate composite Input and 
Output Ready flags. This is due to the variation of delays of the FIFOs. 


Figure 11. 192 x 12 Depth and Width Expansion 












CMOS PARALLEL 

IDT72413 

64 X 5-BIT FIFO 


WITH FLAGS 




Integrated Device Technology, Inc. 


FEATURES: 

• First-In/First-Out dual-port memory — 45MHz 

• 64 X 5 organization 

• Low power consumption 
— Active: 200mW (typical) 

• FlAM-based internal structure allows for fast fall-through 
time 

• Asynchronous and simultaneous read and write 

• Expandable by bit width 

• Cascadable by word depth 

• Half-Full and Almost-Full/Empty status flags 

• IDT7241 3 is pin and functionally compatible with the 
MMI67413 

• High-speed data communications applications 

• Bidirectional and rate buffer applications 

• High-performance CEMOS™ technology 

• Available in plastic DIP, CERDIP and SOIC 

• Military product compliant to MIL-STD-883, Class B 


FUNCTIONAL BLOCK DIAGRAM 


DESCRIPTION: 

The IDT72413 is a 64 x 5, high speed First- In/First-Out 
(FIFO) that loads and empties data on a first-in-first-out basis. 
It is expandable in bit width. All speed versions are cascad- 
able in depth. 

The FIFO has a Half-Full Flag, which signals when it has 32 
or more words in memory. The Almost-Full/Empty Flag is 
active when there are 56 or more words in memory or when 
there are 8 or less words in memory. 

The IDT72413 is pin and functionally compatible to the 
MMI6741 3. It operates at a shift rate of 45MHz. This makes 
it ideal for use in high-speed data buffering applications. The 
IDT7241 3 can be used as a rate buffer, between two digital 
systems of varying data rates, in high-speed tape drivers, hard 
disk controllers, data communications controllers and 
graphics controllers. 

The IDT72413 is fabricated using IDTs high-performance 
CEMOS process. This process maintains the speed and high 
output drive capability of TTL circuits in low-power CMOS. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B. 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 



Vcc 

AF/E 

SO 

OR 

Qo 

Qi 

02 

03 

Qi 

MR 


RECOMMENDED OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Military Supply 
Voltage 

4.5 

5.0 

5.5 

V 

Vcc 

Commercial Supply 
Voltage 

4.5 

1^2 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

D 

VIH 

Input High Voltage 

^^9 

— 

— 

D 


Input Low Voltage 

I — I 

— 

0.8 

■1 


NOTE: 2748tbl03 

1. 1.5V undershoots are allowed for 10ns once per cycle. 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

Iout 

DC Output 

Current 

50 

50 

mA 


NOTE: 2748tbl01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this 
specification Is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^’^ 

Conditions 

Max. 


CiN 

Input Capacitance 

VIN = ov 

5 

■a 

Cout 

Output Capacitance 

Vout = ov 

7 

■a 


NOTE: 2748tbl02 

1 . This parameter is sampled and not 1 00% tested. 

2. Characterized values, not currently listed. 
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IDT72413 

CMOS PARALLEL 64 X 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70°C; Military: Vcc= 5.0V ± 10%, Ta = -55°C to -l■125“C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

Vic^''^ 

Input Clamp Voltage 


— 

— 


IlL 

Low-Level Input Current 

Vcc = Max., GND ^ Vi ^ Vcc 

-10 

- 

mA 

IlH 

High-Level Input Current 

Vcc = Max.,GND^Vi^ Vcc 

— 

10 

fA 

VOL 

Low-Level Output Current 

Vcc = Min. 

lOL (Qo-4) 

Mil. 



0.4 

V 

Com'l. 


lOL (IR, 0R)<2) 

8mA 

lOL (HF, AF/E) 

8mA 

VOH 

High-Level Output Current 

Vcc = Min. 

loH (Qo-4) 

-4 mA 

■ 


V 

lOH (IR. OR) 

-4 mA 

lOH (HF, AF/E) 

-4mA 

los*^) 

Output Short-Circuit Current 

Vcc = Max. 

> 

o 

II 

o 

> 

-20 

-90 

mA 

IHZ 

Off-State Output Current 

Vcc = Max. 

Vo = 2.4V 

— 

20 

pA 

ILZ 

Vcc = Max. 

Vo = 0.4V 

-20 

— 

Icc^'*^ 

Supply Current 

Vcc = Max., OE=HIGH 
Inputs LOW, f=25MHz 

Mil. 

— 

70 

mA 

Com'l. 

— 

60 


NOTES: 2748 tbi 04 

1 . FIFO is able to withstand a -1 .5V undershoot for less than 1 0ns. 

2. Care should be taken to minimize as much as possible the DC and capactive load on IR and OR when operating at frequencies above 25mHz. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. Guaranteed by design, but not 
currently tested. 

4. For frequencies greater than 25MHz, Icc = 60mA + (1 .5mA x [f - 25MHz]) commercial and Icc = 70mA + (1 .5mA x [f - 25MHz]) military. 

OPERATING CONDITIONS 

(Commercial: Vcc = 5.0V ± 10%, Ta = O^C to +70*C: Military: Vcc = 5.0V ± 10%, Ta = -55*C to +125®C) 


Symbol 

Parameters 

Figure 

Military 

Military & Commercial 

Commercial 

Unit 

IDT72413L45 

iDT72413L35 

IDT72413L25 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

tSIH*''* 

Shift in HIGH Time 

2 

9 

— 

9 

— 

16 

— 


tSIL^'') 

Shift in LOW Time 

2 

11 

— 

17 

— 

20 

— 


tIDS 

Input Data Set-up 

2 

0 

— 

0 

— 

0 

— 

IQII 

tIDH 

Input Data Hold Time 

2 

13 

— 

15 

— 

25 

— 



Shift Out HIGH Time 

5 

9 

— 

9 

— 

16 

— 

m 

tSOL 

Shift Out LOW Time 

5 

11 

— 

17 

— 

20 

— 


tMRW 

Master Reset Pulse 

8 

20 

— 

30 

— 

35 

— 


tMRS^^^ 

Master Reset Pulse to SI 

8 

20 

— 

35 

— 

35 

— 

l^9i 


NOTE: 2748 tbI 05 


1 . Since the FIFO is a very high-speed device, care must be excercised in the design of the hardware and timing utilized within the design. Device grounding 
and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of O.fpF direcUy between VCC and QND with very short lead length is recommended. 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 10%, Ta = 0°C to +70‘’C; Military: Vcc = 5.0V ±10%, Ta = -55‘>C to +125‘’C) 


Symbol 

Parameters 

Figure 

Military 

Military & Commercial 

Unit 

IDT72413L45 

IDT72413L35 

IDT72413L25 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

fiN 

Shift In Rate 

2 

— 

45 

— 

35 

— ■ 

25 

B!!?! 


Shift In t to Input Ready LOW 

2 

— 

18 

— 

18 

— 

28 


tlRH^’) 

Shift In ito Input Ready HIGH 

2 

— 

18 

— 

20 

— 

25 


fOUT 

Shift Out Rate 

5 

— 

45 

— 

35 

— 

25 

Bini 

tORL*’^ 

Shift Out i to Output Ready LOW 

5 

. — 

18 

— 

18 

— 

28 

IQI 


Shift Ou( i to Output Ready HIGH 

5 

— 

19 

— 

20 

— 

25 



Output Data Hold Previous Word 

5 

5 

— 

5 

— 

5 

— 

||Q§|| 

tODS 

Output Data Shift Next Word 

5 

— 

19 

— 

20 

— 

20 


tPT 

Data Throughput or "Fall-Through" 

4,7 

— 

25 

— 

28 

— 

40 

291 

tMRORL 

Master Reset i to Output Ready LOW 

8 

— 

25 

— 

28 

— 

30 

29! 

tMRIRH^^^ 

Master Reset t to Input Ready HIGH 

8 

— 

25 

— 

28 

— 

30 

29! 

tMRIRL*^) 

Master Reset i to Input Ready LOW 

8 

— 

25 

— 

28 

— 

30 

29 

tMRQ 

Master Reset i to Outputs LOW 

8 

— ■ 

20 

— 

25 

— 

35 

29 

tMRHF 

Master Reset i to Half-Full Flag 

8 

— 

25 

— 

28 

— 

40 

291 

tMRAFE 

Master Reset i to AF/E Flag 

8 

— 

25 

— 

28 

— 

40 

29 


Input Ready Pulse HIGH 

4 

5 

— 

5 

— 

5 

— 

^91 


Ouput Ready Pulse HIGH 

7 

5 

— 

5 

— 

5 

— 

1^2 

tORD*®> 

Output Ready t HIGH to Valid Data 

5 

— 

5 

— 

5 

— 

7 

18 

tAEH 

Shift Out t to AF/E HIGH 

9 

— 

28 

— 

28 

— 

40 

[211 

tAEL 

Shift In T to AF/E 

g 

__ 

28 

— 

28 

— 

40 

29 

tAFL ' 

Shift Out t to AF/E LOW 

10 

— 

28 

— 

28 

— 

40 

11^2 

tAFH 

Shift In t to AF/E HIGH 

10 

— 

28 

— 

28 

— 

40 

^91 

tHFH 

Shift InttoHFHIGH 

11 

— 

28 

— 

28 

— 

40 

1^9 

tHFL 

Shif Out t to H FLOW 

11 

— 

28 

— 

28 

— 

40 

29 

tPHZ^®) 

Output Disable Delay 

12 

— 

12 

— 

12 

— 

15 

ns 

tPLz(3) 

12 

— 

12 

— 

12 

— 

15 

tPLz(3) 

Output Enable Delay 

12 

— 

15 

— , 

15 

— 

20 

ns 

tPHZ^^^ 

12 

— 

15 

— 

15 

— 

20 


NOTES: 2748tbl06 

1 . Since the FIFO is a very high-speed device, care must be taken in the design of the hardware and the timing utilized within the design. Device grounding 
and decoupling are crucial to correct operation as the FIFO will respond to very small glitches due to long reflective lines, high capacitances and/or poor 
supply decoupling and grounding. A monolithic ceramic capacitor of 0.1 ttF directly between VCC and GND with very short lead length is recommended. 

2. If the FIFO is full, (IR = HIGH), MR i forces IR to go LOW, and MR t causes IR to go HIGH. 

3. Guaranteed by design but not currently tested. 

























































































































































































IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2754 tbi 08 


STANDARD TEST LOAD 


5V 


OUTPUT 


R2 


R1 

TEST POINT 


T 

T 


30pF* 


DESIGN TEST LOAD 
5V 

l2Kn 


30pP 


L 


or equivalent circuit 

'Including scope and jig 


2748 drw 03 


RESISTOR VALUES FOR 
STANDARD TEST LOAD 


lOL 

R1 

R2 

24 mA 

200Q 

3000 

12mA 

3900 

7600 

8mA 

6000 

12000 


Figure 1. Output Load 


FUNCTIONAL DESCRIPTION: 


DATA OUTPUT 


The IDT72413, 65 x 5 FIFO is designed using a dual-port 
RAM architecture as opposed to the traditional shift register 
approach. This FIFO architecture has a write pointer, a read 
pointer and control logic, which allow simultaneous read and 
write operations. The write pointer is incremented by the 
falling edge of the Shift In (SI) control; the read pointer is 
incremented by the falling edge of the Shift Out (SO). The 
Input Ready (IR) signals when the FIFO has an available 
memory location; Output Ready (OR) signals when there is 
valid data on the output. Output Enable (OE) provides the 
capability of three-stating the FIFO outputs. 


Data is shifted out on the HIGH-to-LOW transition of Shift 
Out (SO). This causes the internal read pointer to be ad- 
vanced to the next word location. If data is present, valid data 
will appear on the outputs and Output Ready (OR) will go 
HIGH. If data is not present. Output Ready will stay LOW 
indicating the FI FO is empty. The last valid word read from the 
FIFO will remain at the FIFOs output when it is empty. When 
the FIFO is not empty Output Ready (OR) goes LOW on the 
LOW-to-HIGH transition of Shift Out. 



FALL-THROUGH MODE 


FIFO RESET 

The FIFO must be reset upon power up using the Master 
Reset (MR) signal. This causes the FIFO to enter an empty 
state signified by Output Ready (OR) being LOW and Input 
Ready (IR) being HIGH. In this state, the data outputs (Qo-4) 
will be LOW. 

DATA INPUT 

Data is shifted in on the LOW-to-HIGH transition of Shift In 
(SI). This loads input data into the first word location of the 
FIFO and causes the Input Ready to go LOW. On the HIGH- 
to-LOW transition of Shift In, the write pointer is moved to the 
next word position and Input Ready (IR) goes HIGH indicating 
the readiness to accept new data. If the FIFO is full. Input 
Ready will remain LOW until a word of data is shifted out. 


The FIFO operates in a Fall-Through Mode when data gets 
shifted into an empty FIFO. After the fall-through delay the 
data propagates to the output. When the data reaches the 
output, the Output Ready (OR) goes HIGH. 

A Fall-Through Mode also occurs when the FIFO is 
completely full. When data is shifted out of the full FIFO a 
location is available for new data. After a fall-through delay, 
the Input Ready goes HIGH. If Shift In is HIGH, the new data 
can be written to the FIFO. The fall-through delay of a RAM- 
based FIFO (one clock cycle) is far less than the delay of a 
Shift register-based FIFO. 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SIGNAL DESCRIPTIONS: 

INPUTS: 

DATA INPUT {Do-4) 

Data input lines. The IDT72413 has a 5-bit data input. 

CONTROLS: 

SHIFT IN (SI) 

Shift In controls the input of the data into the FIFO. When 
SI is HIGH, data can be written to the FIFO via the DO-4 lines. 
The data has to meet set-up and hold time requirements with 
respect to the rising edge of SI. 

SHIFT OUT (SO) 

Shift Out controls the outputs data from the FIFO. 

MASTER RESET (M) 

Master Reset clears the FIFO of any data stored within. 
Upon power up, the FIFO should be cleared with a Master 
Reset. Master Reset is active LOW. 

HALF-FULL FLAG (HF) 

Half-Full Flag signals when the FIFO has 32 or more words 
in it. 


INPUT READY(IR) 

When Input Ready is HIGH, the FIFO is ready for new input 
data to be written to it. When IR is LOW, the FIFO is 
unavailable for new input data. Input Ready is also used to 
cascade many FIFOs together, as shown in Figure 13 in the 
Applications section. 

OUTPUT READY (OR) 

When Output Ready is HIGH, the output (Qo-4) contains 
valid data. When OR is LOW, the FIFO is unavailable for new 
output data. Output Ready is also used to cascade many 
FIFOs together, as shown in Figure 13 in the Applications 
section. 

OUTPUT ENABLE (OE) 

Output Enable is used to enable the FIFO outputs onto a 
bus. Output Enable is active LOW. 

ALMOST-FULL/EMPTY FLAG (AFE) 

Almost-Full/Empty Flag signals when the FIFO is 7/8 full 
(56 or more words) or 1/8 from empty (8 or less words). 

OUTPUTS: 

DATA OUTPUT {Qo-4) 

Data output lines, three-state. The IDT72413 has a 5-bit 
output. 


TIMING DIAGRAMS 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING DIAGRAMS (Continued) 


SHIFT 

INPUT READY 

INPUT DATA 






V. 


STABLE DATA 




^=) (xxxxxxxxxxxmxxxxmxxxxxx)OTO 


NOTES: 

1 . Input Ready HIGH indicates space is available and a Shift In pulse may be applied. 

2. Input Data is loaded into the FiFO. 

3. Input Ready goes LOW indicating the FIFO Is unavailable for new data. 

4. The write pointer is incremented. 

5. The FIFO is ready for the next word. 

6. If the FIFO is full, then the Input Ready remains LOW. 

7. Shift In pulses applied while Input Ready is LOW will be ignored (see Figure 4). 


Figure 3. The Mechanism of Shifting Data into the FIFO 



input data XXXXXXXXXXXXXXXXXXXXXXXXXmX- STABLE DATA -XXXXXXXX 

2748 drw 06 

NOTES: 

1. FIFO is initially full. 

2. Shift Out pulse is applied. 

3. Shift In is held HIGH. 

4. As soon as Input Ready becomes HIGH the Input Data is loaded into the FIFO. 

5. The write pointer is incremented. Shift In should not go LOW until (tpi + tiPH). 

Figure 4. Data is Shifted in Whenever Shift In and Input Ready are Both HIGH 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING DIAGRAMS (Continued) 



NOTES: 

1 . This data is ioaded consecutively A, B, C. 

2. Output data changes on the faliing edge of SO after a vaiid Shift Out sequence, i.e., OR and SO are both high together. 


Figures. Output Timing 



NOTES: 

1 . Output Ready HIGH indicates that data is available and a Shift Out pulse may be applied. 

2. Shift Out goes HIGH causing the next step. 

3. Output Ready goes LOW. 

4. Read pointer is incremented. 

5. Output Ready goes HIGH indicating that new data (B) will be available at the FIFO outputs after tORD ns. 

6. If the FIFO has only one word loaded (A DATA) , Output Ready stays LOW and the A-DATA remains unchanged at the outputs. 

7. Shift Out pulses applied when Output Ready is LOW will be ignored. 

Figure 6. The Mechanism of Shifting Data Out of the FIFO 
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IDT72413 

CMOS PARALLEL 64 X 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING DIAGRAMS (Continued) 


SHIFT IN 


SHIFT OUT 


OUTPUT READY (i) 


NOTE: 

1. FIFO initailly empty. 



Figure 7. tPT and toPH Specification 


MASTER RESET 


INPUT READY 


OUTPUT READY 


SHIFT IN 


DATA OUTPUTS 


HALF-FULL FLAG 


ALMOST FULLy 
EMPTY FLAG 


NOTE: 

1. FIFO is partially full. 



Figure 8. Master Reset Timing 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING DIAGRAMS (Continued) 



Figure 9. Iaeh and Iael Specifications 



Figure 10. tAFH and Iafl Specifications 



NOTE: 

1 . FIFO contains 31 words (one short of Half-Full). 


Figure 11. tHFLand Ihfh Specifications 


NOTES: 



1 . Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

2. Waveform 2 is for an ou^ut with internal conditions such that the output is high except when disabled by the output control. 


Figure 12. Enable and Disable 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APPLICATIONS 



NOTE: 

1. FIFOs are expandable in width. However, in forming wider words two external gates are required to generate composite Input and Output Ready 
flags. This requirement is due to the different fall-through times of the FIFOs. 

Figure 13. 64 x 15 FIFO with IDT7Z413 


8-BITS 


SYSTEM 1 


ENBLSI 



TWO 


IDT72413 


64x8 

SI 

SO 

IR 

OR 


8-BITS 

M 


SYSTEM 2 

10 RDY 


INTERRUPT 


ALMOST-FULLy 

EMPTY 


O 


O 


INTERRUPT 


HALF-FULL FLAG 


2748drw16 

NOTE: 

1 . Cascading the FIFOs in word width is done by ANDing the IR and OR as shown in Figure 1 3. 

Figure 14. Application for IDT72413 for Two Asynchronous Systems 
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IDT72413 

CMOS PARALLEL 64 x 5-BIT FIFO WITH FLAGS MILITARY AND COMMERCIAL TEMPERATURE RANGES 



OUTPUT READY 
SHIFT OUT 


■ DATA OUT 


2748diw17 


NOTE: 

1 . FIFOs can be easily cascaded to any desired depth. The handshaking and associated timing between the FiFOs are handled by the inherent timing 
of the devices. 

Figure 15. 128 x 5 Depth Expansion 
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Integrated Device Technology, Inc. 


BUS-MATCHING 

BIDIRECTIONAL FIFO 

512 X 18-BIT- 1024 X 9-BIT 

1 024 X 1 8-BIT - 2048 x 9-BIT 

IDT7251 

IDT7252 

IDT72510 

IDT72520 





FEATURES: 

• Two side-by-side FIFO memory arrays for bidirectional 
data transfers 

• 512x18 -Bit -1024x9- Bit(IDT7251, IDT72510) 

• 1 024 X 1 8 - Bit - 2048 x 9 - Bit (IDT7252, IDT72520) 

• 1 8 bit data bus on Port A side and 9 bit data bus on Port 
B side 

• Can be configured for 18-to-9-bit, 36-to-9-bit, or 36-to-18- 
bit communication 

• Fast 35ns access time 

• Fully programmable standard microprocessor interface 

• Built-in bypass path for direct data transfer between two 
ports 

• Two fixed flags, Empty and Full, for both the A-to-B and 
the B-to-A FIFO 

• Two programmable flags, Almost-Empty and Almost-Full 
for each FIFO 

• Programmable flag offset can be set to any depth in the 
FIFO 

• Any of the eight internal flags can be assigned to four 
external flag pins 

• Flexible reread/rewrite capabilities. 

• On-chip parity checking and generation 

• Standard DMA control pins for data exchange with 
peripherals 

• IDT7251 and IDT7252 available in 48-pin plastic or 
ceramic DIP 

• IDT72510 and IDT72520 available in 52-pin PLCC 
packages (includes LDRER, LDREW, RESET, and one 
extra GND pin) 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7251, IDT72510, IDT7252, and IDT72520 are 
highly integrated first-in, first-out memories that enhance 
processor-to-processor and processor-to-peripheral commu- 
nications. IDT BiFIFOs integrate two side-by-side memory 
arrays for data transfers in two directions. 

The BiFIFOs have two ports, A and B, that both have 
standard microprocessor interfaces. All BiFlFO operations 
are controlled from the 18-bit wide Port A. The BiFIFOs 
incorporate bus matching logic to convert the 18-bit wide 
memory data paths to the 9-bit wide Port B data bus. The 
BiFIFOs have a bypass path that allows the device con- 
nected to Port A to pass messages directly to the Port B 
device. 

Ten registers are accessible through Port A, a 
Command Register, a Status Register, and eight Configuration 
Registers. 

The IDT BiFIFOs have programmable flags. Each FIFO 
memory array has four internal flags. Empty, Almost-Empty, 
Almost-Full and Full, for a total of eight internal flags. The 
Almost-Empty and Almost-Full flag offsets can be set to any 
depth through the Configuration Registers. These eight 
internal flags can be assigned to any of four external flag pins 
(FLGa-FLGd) through one Configuration Register. 

Port B has parity, reread/rewrite and DMA functions. Parity 
generation and checking can be done by the BiFlFO on data 
passing through Port B. The Reread and Rewrite controls 
will read or write Port B data blocks multiple times. The 
BiFIFOs have three pins, REQ, ACK and CLK, to control 
DMA transfers from Port B devices. 
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PIN DESCRIPTIONS 


Symbol 

Name 

■SI 

Description 

DA0-DA15 

Data A 


Data inputs and outputs for 16 bits of the 18-bit Port A bus. 

DA16-DA17 

Parity A 

I/O 

Dai 6 is the parity bit for Dao-Da 7. DAi7is the parity bit for Das-Dais. Dhieand DAi7can be used as two extra 
data bits if the parity generate function is disabled. 


Chip Select A 

1 

Port A is accessed when Chip Select A is LOW. 


Data Strobe A 

1 

Data is written into Port A on the rising edge of Data Strobe when Chip Select is LOW. Data is read out of 
Port A on the falling edge of Data Strobe when Chip Select is LOW. 

RAYa 

ReadA/Vrite A 

■ 

This pin controls the read orjwite direction of Port A. WhenCS^ is LOW and R/Wa is HIGH, data is read from 
Port A on thefaHing edge ofDSA. When CSa is LOW and fWJA is LOW, data is written into Port A on the 
rising edge ofDSA. 

Ao, Ai 

Addresses 

1 

When Chip Select A is asserted, Ao, Ai, and Read/Write A are used to select one of six internal resources. 

Dbo-DB7 

Data B 

■m 

Data inputs & outputs for 8 bits of the 9-bit Port B bus. 

DB8 

Parity B 


Dbs is the parity bit for Dbo-Db7. CBs can be used as a data bit if the parity generate function is disabled. 

RbP&) 

Read B 

1 or O 

If Port B is programmed to processor mode, this pin functions as an input. If Port B is programmed to 
peripheral mode this pin functions as an output. This pin can function as part of an Intel-style interface fte) or 
as part of a Motorola-style interface (DSB). As an Intel-style interface, data is read from Port B on a falling 
edge of Rb. As a Motorola-style interface, data is read on the falling edge of DSB or written on the rising edge 
of Dathrough Port B. The Default is Intel-style processor mode (Rb as an input). 

Wb (RWB) 

Write B 

1 or 0 

If Port B is programmed to processor mode, this pin functions as an input. If Port B is programme^to 
peripheral mode this pin functions as an oj^put. This pin can function as part of an Intel-style interface f/Va) 
or as pajt of a Motorola-style interface (RAWb). As an Intel-^tyle interface, data is writtento Port B on a rising 
edge ofWe. As a Motorola-style interface, data is read (R/Wb = HIGH) or written (RWb = LOW) to ^rt B in 
conjunction with a Data Strobe B falling or rising edge. The Default is Intel-style processor mode (Wb as an 
input). 

RER 

Reread 

1 

Loads A->B FIFO Read Pointer with ttie value of the Reread Pointer when LOW. 

REW 

Rewrite 

1 

Loads B-^ FIFO Write Pointer with the value of the Rewrite Pointer when LOW. 

LDRER 

Load Reread 

1 

Loads the Reread Pointer with the value of the A-rB FIFO Read Pointer when HIGH. This signal is a pin on 
the IDT7251 0/520; it is accessible through the Command Register on all four parts. 

LDREW 

Load Rewrite 

1 

Loads the Rewrite Pointer with the value of the B->A FIFO Write Pointer when HIGH. This signal is a pin on 
the IDT7251 0/520; it is accessible through the Command Register on all four parts. 

REQ 

Request 

1 

When Port B is programmed in peripheral mode, asserting this pin begins a data transfer. Request can be 
programmed either active HIGH or active LOW. 

ACK 

Acknowledge 

O 

When Port B is programmed in peripheral mode. Acknowledge is asserted in response to a Request signal. 
This confirms that a data transfer may begin. Acknowledge can be programmed either active HIGH or active 
LOW. 

CLK 

Clock 

1 

This pin is used to generate timing for ACK, te, Wb, D& and RWb when Port B is in the peripheral mode. 

FLGa-FLQd 

Flags 

O 

These four outputs pins can be assigned any one of the eight internal flags in the BiFIFO. Each of the two 
internal FIFOs (A->B and B-^) has four internal flags: Empty, Almost-Empty, Almost-Full, and Full. If parity 
checking is enabled, the FLGA pin can also be assigned as a parity error output. 

RS 

Reset 

1 

A LOW on this pin will perform a reset of all BiFIFO functions. Hardware reset pin is only available for 
IDT7251 0/72520. Software reset can be achieved through command register for all four devices. 

Vcc 

Power 


There are two +5V power pins on all four devices. 

GND 

Ground 


There are three Ground pins atOV for the IDT7251/52. There are four ground pins for the IDT7251 0/520. 
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NOTES: 

(*) Can be programmed either active high or active low in internal configuration registers. 

(t) Available as a pin on the IDT7251 0/520. Accessible on all parts through internal registers. 

(tt) Can be programmed through an internal configuration register to be either an input or an output. 
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FUNCTIONAL DESCRIPTION 

IDT’s BiFlFO family is versatile for both multiprocessor 
and peripheral applications. Data can be sent through both 
FIFO memories concurrently, thus freeing both processors 
from laborious direct memory access (DMA) protocols and 
frequent interrupts. 

Two full 18-bit wide FIFOs are integrated into the IDT 
BiFlFO, making simultaneous data exchange possible. Each 
FIFO is monitored by separate internal read and write point- 
ers, so communication is not only bidirectional, it is also 
totally independent in each direction. The processor con- 
nected to Port A of the BiFlFO can send or receive mes- 
sages directly to the Port B device using the BiFIFO’s 9-bit 
bypass path. 

The BiFIFOs can be used in three different bus configura- 
tions: 1 8 bits to 9 bits, 36 bits to 9 bits and 36 bits to 18 bits. 
One BiFlFO can be used for the 18- to 9-bit configuration, 
and two BiFIFOs are required for 36- to 9-bit or 36- to 18-bit 
configurations. Bits 11 and 12 of Configuration Register 5 
determine the BiFlFO configuration (see Table 11 for 
Configuration Register 5 format). 

The microprocessor or microcontroller connected to Port 
A controls all operations of the BiFIFOs. Thus, all Port A 
interface pins are inputs driven by the controlling processor. 
Port B can be programmed to interface either with a second 
processor or a peripheral device. When Port B is pro- 
grammed in processor interface mode, the Port B interface 
pins are inputs driven by the second processor. If a periph- 
eral device is connected to the BiFIFOs, Port B is pro- 
grammed to peripheral interface mode and the interface pins 
are outputs. 


18- to 9-bit Configurations 

A single BiFlFO can be configured to connect an 18-bit 
processor to another 9-bit processor or a 9-bit peripheral. 
Bits 11 and 12 of Configuration Register 5 should be set to 
00 for a stand-alone configuration. Figures 1 and 2 show the 
BiFlFO In 18- to 9-bit configurations for processor and 
peripheral interface modes respectively. 


36- to 9-bit Configurations 

Two BiFIFOs can be hooked together to create a 36-bit to 
9-bit configuration. This means that a 36-bit processor can 
talk to a 9-bit processor or a 9-bit peripheral. Both BiFIFOs 
are programmed simultaneously through Port A by placing 
one command word on the most significant 1 6 data bits and 
one command word on the least significant 16 data bits 
(parity bits should be ignored). 

One BiFlFO must be programmed as the master device 
and the other BiFlFO is the slave device. Bits 1 1 and 12 of 
Configuration Register 5 are set to 10 for the slave device 
and 11 for the master device. The first two 9-bit words on 
Port B are read from or written to the slave device and the 
next two 9-bit words go to the master device. 

When both BiFIFOs are in peripheral interface mode, the 
Port B interface pins of the master device are outputs and 
this BiFlFO controls the bus. The Port B interface pins of the 
slave device are inputs driven by the master BiFlFO. Two 
BiFIFOs are connected in Figure 4 to create a 36- to 9-bit 
peripheral interface. 

The two BiFIFOs shown in Figure 3 are configured to 
connect a 36-bit processor to a 9-bit processor. 



36-BIT PROCESSOR to 18-BIT PROCESSOR CONFIGURATION 


Processor 

A 

Address 

Control 


Data 


kX:> 


36 


RAM 




IN- 









18 
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Figure 1 . 36- to 1 8-Blt Processor Interface Configuration 

NOTE: _ _ 

1 . I^per BiFlFO only is used in 18- to 9-bit configuration. Note that CntIA refers to CSA, At, Ao, R/WA and DSA; CntI B refers to R/WB and DSB or 
RB and WB. 
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36-BIT PROCESSOR to 18-BIT PERIPHERAL CONFIGURATION 



NOTE: _ _ 

1 . Upper BjFlFO only is used in 18- to 9-bit configuration. Note that CntIA refers to CSA, A 1 , Ao, R/WA and DSA; CntI B refers to R/WB and DSb or 
RB and WB. 


36- to 18-bit Configurations 

In a 36- to 18-bit configuration, two BiFIFOs operate in 
parallel. Both BiFIFOs are programmed simultaneously, 16 
data bits to each device with the 4 parity bits ignored. 

Both BiFIFOs must be programmed into stand-alone mode 
for a 36-bit processor to communicate with an 18-bit proces- 
sor or an 1 8-bit peripheral. This means that bits 1 1 and 12 of 
Configuration Register 5 must be set to 00. 

This configuration can be extended to wider bus widths 
(54- to 27-bits, 72- to 36-bits, ...) by adding more BiFIFOs to 
the configuration. Figures 1 and 2 show multiple BiFIFOs 
configured for processor and peripheral interface modes 
respectively. 

Processor Interface Mode 

When a microprocessor or microcontroller is connected to 
Port B, all BiFIFOs in the configuration must be programmed 
to processor interface mode. In this mode, all Port B interface 
controls are inputs. Both REQ and CLK pins should be pulled 
LOW to ensure that the set-up and hold time requirements for 
these pins are met during reset. Figures 1 and 3 show 
BiFIFOs in processor interface mode. 

Peripheral Interface Mode 

If Port B is connected to a peripheral controller, all BiFIFOs 
in the configuration must be programmed in thejjeripheral 
interface mode. To assure fixed high states for Rb and Wb 
before they are programmed into an output, both pins should 


be pulled-up to Vcc with 10K resistors. 

If the BiFIFOs are in stand-alone configuration mode 
(1 8- to 9-bit, 36- to 1 8-bit, . . .) , then the Port B interface pins are 
all outputs. Of course, only one set of Port B interface pins 
should be used to control a single peripheral device, while the 
other interface pins are all ignored. Figure 2 shows stand- 
alone configuration BiFIFOs connected to a peripheral. 

In a 36- to 9-bit configuration, the master device controls 
the bus. The Port B interface pins of the master device are 
outputs and the interface pins of the slave device are inputs. 
A 36- to 9-bit configuration of two BiFIFOs connected to a 
peripheral is shown in Figure 4. 

Port A Interface 

The BiFlFO is straightfonward to use in microprocessor- 
based systems because each BiFlFO port has a standard 
microprocessor control set. Port A has access to six re- 
sources: the A->B FIFO, the B->A FIFO, the 9-bit direct data 
bus (bypass path), the configuration registers, status and 
command registers. The Port A Address and ReadA/Vrite pins 
determine the resource being accessed as shown in Table 1 . 
Data Strobe is used to move data in and out of the BiFlFO. 

When either of the internal FIFOs are accessed 18 bits of 
data are transferred across Port A. Since the bypass path is 
only 9 bits wide, the least significant byte with parity 
(Dao-Daz, Dai6) is used on Port A. All of the registers are 1 6 
bits wide which means only the data bits (Dao-Dais) are 
passed by Port A. 
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36-BIT PROCESSOR to 9-BIT PROCESSOR CONFIGURATION 
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IDT 

BiFlFO 
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CntI A Cnd B 
ACK 
REQ 
CLK 


Data A Data B 


B 
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IDT 

BiFlFO 

(Slave) 

CntI A CntI B 
ACK 
REQ 
CLK 


Data A Data B 





Figure 3. 36- to 9-Blt Processor Interface Configuration 

NOTE: _ _ _ _ 

1 . CntI A refers to CSA, Ai , Ao, R/WA and DSa; CntI B refers to R/Wb and DSb or RB and WB. 


36-BIT PROCESSOR to 9-BIT PERIPHERAL CONFIGURATION 


C 



NOTE: _ _ _ _ 

1 . CntI A refers to CSA, Ai, Ao, R/WA and DSA; CntI B refers to R/WB and DSB or RB and WB. 
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PORT A RESOURCES 



Al 

Ao 

Read 

Write 

0 

0 

0 

B^A FIFO 

A-9B FIFO 

0 

0 

1 

9-bit Bypass Path 

9-bit Bypass Path 

0 

1 

0 

Configuration 

Registers 

Configuration 

Registers 

0 

1 

1 

Status Register 

Command Register 

1 

D 

mm 

Disabled 

Disabled 
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Table 1. Accessing Port A Resources Using CSA, AO, and Al 

Bypass Path 

The bypass path acts as a bidirectional bus transceiver 
directly between Port A and Port B. The direct connection 
requires that the Port A interface pins are inputs and the Port 
B interface pins are outputs. The bypass path is 9 bits wide in 
an 18- to 9-bit configuration or in a 36- to 9-bit configuration. 
Only in the 36- to 1 8-bit configuration is the bypass path 1 8 bits 
wide. 

During bypass operations, the BiFIFOs must be pro- 
grammed into peripheral interface mode. Bit 1 0 of Configura- 
tion Register 5 (see Table 1 1 ) is set to 1 for peripheral interface 
mode. In a 36- to 9-bit configuration, both Port B data buses 
will be active. Data written into Port A will appear on both 
master and slave Port B buses concurrently. To avoid Port B 
bus contention, the data on Dao-Da7 and Dais of both BiFIFOs 
should be exactly the same. Data read from Port A will appear 
on pins Dao-Da? and Dai s of both BiFIFOs within the same 36- 
bit word. 

Command Register 

Ten registers are accessible through Port A, a Command 
Register, a Status Register, and eight Configuration Registers. 

The Command Register is written by setting CSa = 0, 
Ai = 1 , Ao = 1 . Commands written into the BiFlFO have a 
4-bit opcode (bit 8 - bit 11 ) and a 3-bit operand (bit 0 - bit 2) 
as shown in Figure 5. The commands can be used to reset the 
BiFlFO, to select the Configuration Register, to perform intel- 
ligent reread/rewrite, to set the Port B DMA direction, to set the 
Status Register format, to modify the Port B Read and Write 
Pointers, and to clear Port B parity errors. The command 
opcodes are shown in Table 2. 

The reset command initializes different portions of the 
BiFlFO depending on the command operand. Table 3 shows 
the reset command operands. 

The Configuration Register address is set directly by the 
command operands shown in Table 4. 

Intelligent reread/rewrite is performed by changing the Port 
B Read Pointer with the Reread Pointer or by changing the 


COMMAND OPERATIONS 


Command 

Opcode 

Function 

0000 

Reset BiFlFO (see Table 3) 

0001 

Select Configuration Register (see Table 4) 

0010 

Load Reread Pointer with Read Pointer Value 

0011 

Load Rewrite Pointer with Write Pointer Value 

0100 

Load Read Pointer with Reread Pointer Value 

0101 

Load Write Pointer with Rewrite Pointer Value 

0110 

Set DMA Transfer Direction (see Table 5) 

0111 

Set Status Register Format (see Table 6) 

1000 

Increment in byte for A-^B FIFO Read Pointer 
(Port B) 

1001 

Increment in byte for B^A FIFO Write Pointer 
(Port B) 

1010 

Clear Write Parity Error Flag 

1011 

Clear Read Parity Error Flag 
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Table 2. Functions Performed by Port A Commands 


Port B Write Pointer with the Rewrite Pointer. No command 
operands are required to perform a reread/rewrite operation. 

When Port B of the BiFlFO is in peripheral mode, the DMA 
direction is controlled by the Command Register. Table 5 
shows the Port B read/write DMA direction operands. 

The BiFlFO supports two Status Register formats. Status 
Register format 1 gives all the internal flag status, while Status 
Register format 0 provides the data in the Odd Byte Register. 
Table 6 gives the operands for selecting the appropriate 
Status Register format. See T able 8 for the details of the two 
Status Register formats. 

Two commands are provided to increment the Port B Read 
and Write Pointers in case reread/rewrite is performed. 
Incrementing the pointers guarantees that pointers will be on 
a word boundary when an odd number of bytes is transmitted 
through Port B. No operands are required forthese commands. 

When parity check errors occur on Port B, a dear parity 
error command is needed to remove the parity error. There 
are no operands for these commands. 

Reset 

The IDT72510 and IDT72520 have a hardware reset pin 
(RS) that resets all BiFlFO functions._ A har^are reset 
require s the foll owing four conditions: Rb and Wb must be 
HIGH, RER and REWjnust be HIGH, LDRER and LDREW 
must be LOW, and DSa must be HIGH (Figure 9). After a 
hardware reset, the BiFlFO is in the following state: Configu- 
ration Registers 0-3 are OOOOh, Configuration Register 4 is set 


COMMAND FORMAT 


15 



12 

11 8 

7 

3 

2 0 

X 

X 

X 

X 

Command Opcode 

X X X X 

X 

Command Operand 
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Figure 5. Format for Commands Written Into Port A 
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RESET COMMAND FUNCTIONS 


Reset 

Operands 

Function 

000 

No Operation 

001 

Reset B->A FIFO (Read, Write, and Rewrite 
Pointers = 0) 

010 

Reset A->B FIFO (Read, Write, and Reread 
Pointers = 0) 

oil 

Reset B^A and A^B FIFO 

100 

Reset Internal DMA Request Circuitry 

101 

No Operation 

110 

No Operation 

111 

Reset All 
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Table 3. Reset Command Functions 


to 6420H, and Configuration Registers 5 and 7 are OOOOh. 
Additionally, Status Register format 0 is selected, all the 
pointers including the Reread and Rewrite Pointers are set to 
0, the odd byte register valid bit is cleared, the DMA direction 
is set to B->A write, the internal DMA request circuitry is 
cleared (set to its initial state), and all parity errors are cleared. 

A software reset command can reset A^B pointers and 
the B-^A pointers to 0 independently or together. The request 
(REQ) DMA circuitry can also be reset independently. A 
software Reset All command resets all the pointers, the DMA 
request circuitry, and sets all the Configuration Registers to 
their default condition. Note that a hardware reset is NOT the 
same as a software Reset All command. Table 7 shows the 
BiFlFO state afterthe different hardware and software resets. 


SELECT CONFIGURATION REGISTER 
COMMAND FUNCTIONS 


Operands 

Function 

000 

Select Configuration Register 0 

001 

Select Configuration Register 1 

010 

Select Configuration Register 2 

oil 

Select Configuration Register 3 

100 

Select Configuration Register 4 

101 

Select Configuration Register 5 

110 

Select Configuration Register 6 

111 

Select Configuration Register 7 
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Table 4. Select Configuration Register Command Functions. 


DMA DIRECTION COMMAND FUNCTIONS 


Operands 

Function 

XXO 

Write B^A FIFO 

XX1 

Read A-^B FIFO 
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Table 5. Set DMA Direction Command Functions. Command Only 
Operates in Peripheral Interface Mode 


STATUS REGISTER FORMAT COMMAND 
FUNCTIONS 


Operands 

Function 

XXO 

Status Register Format 0 

XXI 

Status Register Format 1 
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Table 6. Command Functions to Set the Status Register Format 


STATE AFTER RESET 



Hardware Reset 

Software Reset 

(RS asserted, IDT72510 
& IDT72520 only) 

B-9A (001) 

A^B (010) 

B-^A and 
A->B (011) 

Internal 

Request 

(100) 

All (111) 

Configuration Registers 0-3 

OOOOH 

— 

— 

— 

— 

OOOOH 

Configuration Register 4 

6420H 

— 

— 

— 

— 

6420H 

Configuration Register 5 

OOOOH 

— 

— 

— 

— 

OOOOH 

Configuration Register 7 

OOOOH 

— 

— 

— 

— 

OOOOH 

Status Register format 

0 

— 

— 

— 

— 

— 

B-^A Read, Write, Rewrite 
Pointers 

0 

0 

— 

0 

— 

0 

A-^B Read, Write, Reread 
Pointers 

0 

— 

0 

0 

— 

0 

Odd byte register valid bit 

clear 

clear 

— 

clear 

— 

clear 

DMA direction 

B-9A write 

— 

— 

— 

— 

— 

DMA internal request 

clear 

— 

— 

— 

clear 

clear 

Parity errors 

clear 

— 

— 

— 

— 

— 


Table 7. The BiFlFO State After a Reset Command 
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Status Register 

The Status Register reports the state of the programmable 
flags, the DMA read/write direction, the Odd Byte Register 
valid bi^nd parity errors. The Status Register is read by 
setting CSa = 0, Ai = 1 , Ao = 1 (see Table 1). 

There are two Status Register formats that are set by a 
Status Register format command. Format 0 stores the Odd 
Byte Register data in the lower eight bits of the Status 
Register, while format 1 reports the flag states and the DMA 
read/write direction in the lower eight bits. The upper eight bits 
are identical for both formats. The flag states, the parity errors, 
the Odd Byte Register valid bit, and the Status Register format 
are all in the upper eight bits of the Status Register. See T able 
8 for both Status Register formats. 

Configuration Registers 

The eight Configuration Register formats are shown in 
Table 9. Configuration Registers 0-3 contain the program- 
mable flag offsets for the Almost Empty and Almost Full flags. 
These offsets are set to 0 when a hardware reset or a software 
reset all is applied. Note that Table 9 shows that Configuration 
Registers 0-3 are 10 bits wide to accommodate the 1024 
locations in each FIFO memory of the IDT7252/520. Only 9 
least significant bits are used for the 512 locations of the 
IDT7251/510; the most significant bit, bit 9, must be set to 0. 

Configuration Register 4 is used to assign the internal flags 
to the external flag pins (FLGa-FLGd). Each external flag pin 
is assigned an internal flag based on the four bit codes shown 
in Table 10. The default condition for Configuration Register 
4 is 6420H as shown in Table 7;_The default flag assignments 
are: FL Gd is assigned B->A Full, FLGc is assigned B->A 
Empty , FLGb is assigned A^B Full, FLGa is assigned A-^B 
Empty. 

STATUS REGISTER FORMAT 0 


Bit 

Signal 

0 

Odd Byte Register 

1 

2 

3 

4 

5 

6 

7 

8 

Valid Bit 

9 

Write Parity Error 

10 

Read Parity Error 

11 

Status Register Format = 0 

12 

A-)B Full Flag 

13 

A->B Almost-Full Flag 

14 

B->A Empty Flag 

15 

B->A Almost-Empty Flag 
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Configuration Register 5 is a general control register. The 
format of Configuration Regisjer ^ shown in Table 11. Bit 0 
sets the Intel-style interface (Rb, Wb) or Motorola-style inter- 
face (DSb, R/Wb) for Port B. Bit 1 changes the byte order for 
data coming through Port B. Bits 2 and 3 redefine Full and 
Empty Flags for reread/rewrite data protection. 

Bits 4-9 control the DMA interface and are only applicable 
in peripheral interface mode. In processor interface mode, 
these bits are don’t care states. Bits 4 and 5 set the polarity 
of the DMA control pins REQ and ACK, respectively. An inter- 
nal clock controls all DMA operations. This internal clock is 
derived from the external clock (CLK). Bit 9 determines the 
internal clock frequency: the internal clock = CLI^r the inter- 
iTa[ clock = CLK divided by 2. Bit 8 sets whether Rb, Wb, and 
DSb are asserted for either one or two internal clocks. Bits 6 
and 7 set the number of internal clocks between REQ asser- 
tion and ACK assertion. The timing can be from 2 to 5 cycles 
as shown in Figure 17. 

Bit 10 controls Port B processor or peripheral interf^e 
mode. ln_processor mode, the Port B control pins (Rb, Wb, 
DSb, R/Wb) are inputs and the DMA controls are ignored. In 
peripheral mode, the Port B control pins are outputs and the 
DMA controls are active. 

Bits 1 1 and 1 2 set the width expansion mode. For 1 8- to 
9-bit configurations or 36- to 1 8-bit configurations, the BiFI FO 
should be set in stand-alone mode. For a 36- to 9-bit configu- 
ration, one BiFlFO must be in slave mode and the other Bi- 
FIFO must be in master mode. The master BiFlFO allows the 
first two bytes transferred across Port B to go to the slave 
BiFlFO, then the next two bytes go to the master BiFlFO. 

Configuration Register 7 controls the parity functions of 
Port B as shown in Table 1 2. Either parity generation or parity 


STATUS REGISTER FORMAT 1 


Bit 

Signai 

0 

Reserved 

1 

Reserved 

2 

Reserved 

3 

DMA Direction 

4 

A->B Empty Fiag 

5 

A->B Almost-Empty Flag 

6 

B-^A Full Flag 

7 

B->A Almost-Full Flag 

8 

Valid Bit 

9 

Write Parity Error 

10 

Read Parity Error 

11 

Status Register Format = 1 

12 

A->B Full Flag 

13 

A-^B Almost-Full Flag 

14 

B->A Empty Flag 

15 

B->A Almost-Empty Flag 
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Table 8. The Two Status Register Formats 
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CONFIGURATION REGISTER FORMATS 



15 





10 

g 


0 

Config. Reg. 0 

Lij 

1 ^ 

1 ^ 

1 ^ 1 

■X 

1 X 

A->B FIFO Almost-Empty Flag Offset 


15 





10 

g 


0 

1 

Config. Reg. 1 | 

1 X 

X 

1 ^ 

1 ^ 1 

X 

1 ^ 

A->B FIFO Almost-Full Flag Offset 


15 





10 

g 


0 

Config. Reg. 2 

1 ^ 1 

X 

1 ^ 

1 X 1 

X 

X 

B->A FIFO Almost-Empty Flag Offset 


15 





10 

g 


0 

Config. Reg. 3 

1 ^ 

X 

1 ^ 

X 1 

X 1 

1 ^ 1 

B-)A FIFO Almost-Full Flag Offset 


15 



12 

11 


8 

7 4 

3 0 

Config. Reg. 4 

Flag D Pin Assignment 

Flag C Pin Assignment 

Flag B Pin Assignment 

Flag A Pin Assignment 


15 








0 

Config. Reg. 5 

General Control 


15 








0 

Config. Reg. 6 

Resen/ed 


15 








0 

Config. Reg. 7 

Parity Control 


NOTE: 


2669tbl12 


1 . Bit 9 of Configuration Registers 0-3 must be set to 0 on the IDT7251 and IDT72510. 


Table 9. The BiFlFO Configuration Register Formats 


checking is enabled for data read and written through Port B. 
Bit 8 controls parity checking and generation for B-^A write 
data. Bit 9 controls parity checking and generation for A->B 
read data. Bit 1 0 controls whether the parity is odd or even. 
Bit 1 1 is used to assign the internal parity checking error to the 
FLGa pin. When the parity error is assigned to FLGa, the 
Configuration Register 4 flag assignment for FLGa is ignored. 

Programmable Flags 

The IDT BiFlFO has eight internal flags; four of these flags 
have programmable offsets, the other four are empty or full. 
Associated with each FIFO memory array are four internal 
flags, Empty, Almost-Empty, Almost-Full and Full, for the total 
of eight internal flags. The Almost-Empty and Almost-Full 
offsets can be set to any depth through the Configuration 
Registers 0-3 (see Table 9). The offset (or depth) of FIFO 
RAM array is based on the unit of an 1 8-bit word . The flags are 
asserted at the depths shown in Table 13. After a hardware 
reset or a software reset all, the almost flag offsets are set to 
0. Even though the offsets are equivalent, the Empty and Al- 
most-Empty flags have different timing which means that the 
flags are not coincident. Similarly, the Full and Almost-Full 
flags are not coincident because of timing. 

These eight internal flags can be assigned to any of four 
external flag pins (FLGa-FLGd) through Configuration Regis- 
ter 4 (see Table 1 0). For the specific flag timings, see Figures 
20-23. 

The current state of all eight flags is available in the Status 
Register in Status Register format 1 . In Status Register format 
0, only four flags can be found in the Status Register (see 
Table 8). 


EXTERNAL FLAG ASSIGNMENT CODES 


Assignment 

Code 

internai Fiag Assigned to Flag Pin 

0000 

A^B Empty 

0001 

A->B Almost-Empty 

0010 

A-4BFuii 

0011 

A-^B Almost-Full 

0100 

B->A Empty 

0101 

B->A Almost-Empty 

0110 

B^AFuli 

0111 

B->A Almost-Full 

1000 

A->B Empty 

1001 

A-»B Almost-Empty 

1010 

A-»B Full 

1011 

A->B Almost-Full 

1100 

B-jA Empty 

1101 

B->A Almost-Empty 

1110 

B-^A Full 

1111 

B-)A Almost-Full 


2669tbl13 

Table 10. Configuration Register 4 Internal Flag Assignments to 
External Flag Pins. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


Port B Interface 

Port B also has parity, reread/rewrite and DMA functions, 
^rt B can be configured to intej^ce to either Intel-style (Rb, 
Wb) or Motorola-style (DSb, R/Wb) devices in Configuration 
Register 5 (see Table 1 1 ) . Port B can also be configured to talk 
to a processor or a peripheral device through Configuration 
Register 5. In processor interface mode, the Port B interface 
controls are inputs. In peripheral interface mode, the Port B 
interface controls are outputs. After a hardware reset or a 
software Reset All command. Port B defaults to an Intel-style 
processor interface; the controls are inputs. 

Two 9-bit words are put together to create each 1 8-bit word 
stored in the internal FIFOs. The first 9-bit word written to Port 


B goes into the Odd Byte Register shown in the detailed block 
diagram. The Odd Byte Register valid bit (Bit 8) in the Status 
Register is 1 when this first 9-bit word is written. The data bits 
from Port B (Dbo-DB7) are also stored in the lower 8 bits of the 
Status Register when Status Register format 0 is selected 
(see Table 8). The second write on Port B moves the 9-bits 
from Port B and the 9-bits in the Odd Byte Register into the 
B-»A FIFO and advances the B->A Write Pointer. The Status 
Register valid bit is set to 0 after the second write. 

When Port B reads data from the A->B FIFO, two buffers 
choose which 9 of the 18 memory bits are sent to Port B. 
These buffers alternate between the upper 9 bits (Da8-Dai5, 
Dai7) and the lower 9 bits (Dao-DA7, Dai6). The A->B Read 


CONFIGURATION REGISTER 5 FORMAT 


Bit 

Function 


0 

Select Port B Interface 

Rb & Wb or DSb & R/Wb 

0 

Pins are Rb and Wb (Intel-style interface) 

1 

Pins are DSb and R/Wb (Motorola-style interface) 

1 

Byte Order of 1 8-bit Word 

0 

Lower byte Da7-Dao and parity Dais are read or written first on Port 
B 

1 

Upper byte Dais-Dab and parity Dai7 are read or written first on 

Port B 

2 

Full Flag Definition 

0 

Full Flag is asserted when write pointer meets read pointer 

1 

Full Flag is asserted when write pointer meets reread pointer 

3 

Empty Flag Definition 

0 

Empty Flag is asserted when read pointer meets write pointer 

1 

Empty Flag is asserted when read pointer meets rewrite pointer 

4 

REQ Pin Polarity 

0 

REQ pin active HIGH 

1 

REQ pin active LQW 

5 

ACK Pin Polarity 

0 

ACK pin active LQW 

1 

ACK pin active HIGH 

■ 

REQ/ACK Timing 

00 

2 internal clocks between REQ assertion and ACK assertion 

01 

3 internal clocks between REQ assertion and ACK assertion 

10 

4 internal clocks between REQ assertion and ACK assertion 

11 

5 internal clocks between REQ assertion and ACK assertion 

8 

Port B Read and Write 

Timing Control for Peripheral Mode 

0 

Rb, Wb, and DSb are asserted for 1 internal clock 

1 

Rb, Wb, and DSb are asserted for 2 internal clocks 

9 

Internal Clock 

Frequency Control 

0 

internal clock = CLK 

1 

internal clock = CLK divided by 2 

10 

Port B Interface 

Mode Control 

0 

Processor interface mode (Port B controls are inputs) 

1 

Peripheral interface mode (Port B controls are outputs) 

12-11 

Width Expansion 

Mode Control 

00 

Stand-alone mode (18- to 9-bits, 36- to 18-bits) 

01 

Reserved 

10 

Slave width expansion mode (36- to 9-bits) 

11 

Master width expansion mode (36- to 9-bits) 

13 

Unused 


14 

Unused 

15 

Unused 


2669tbl14 


Table 11. BIFIFO Configuration Register 5 Format 
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CONFIGURATION REGISTER 7 FORMAT 


BIT 

FUNCTION 


0-7 

Unused 

8 

Parity Input Control 

B->A 

0 

Disable Parity Generate, Enable Parity Check 

1 

Enable Parity Generate, Disable Parity Check 

9 

Parity Output Control 

A->B 

0 

Disable Parity Generate, Enable Parity Check 

1 

Enable Parity Generate, Disable Parity Check 

10 

Parity Odd/Even 

Control 

0 

Odd 

1 

Even 

11 

Assign Parity Error to 

Flag A Pin 

0 

No Parity Error Output 

1 

Parity Error on Flag A Pin 

12-15 

Unused 
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Table 12. BIFIFO Configuration Register 7 Format 


Pointer is advanced after every two Port B reads. 

The BiFlFO can be set to order the 9-bit data so the first 9- 
bits go to the LSB (Dao-DA7, Dai6) or the MSB (Da8-Dai5, 
Dai 7) of Port A. This data ordering is controlled by bit 1 of 
Configuration Register 5 (see Table 11). 


DMA Control Interface 

The BiFlFO has DMA control to simplify data transfers with 
peripherals. For the BiFlFO DMA controls (REQ, ACK and 
CLK) to operate, the BiFlFO must be In peripheral interface 
mode (Configuration Register 5, Table 11). 

DMA timing is controlled by the external clock input, CLK. 
An internal clock is derived from this CLK signal to generate 
the Rb, Wb, DSb and R/Wb output signals. The internal clock 
also determines the timing between REQ assertion and ACK 
assertion. Bit 9 of Configuration Register 5 determines 
whether the internal clock is the same as CLK or whether the 

internal clock is CLK divided by 2. _ 

Bit 8 of Configuration Register 5 sets whether Rb, Wb and 

DSb are asserted for 1 or 2 internal clocks. Bits 6 and 7 of 
Configuration Register 5 set the number of clocks between 
REQ assertion and ACK assertion. The clocks between REQ 
assertion and ACK assertion can be 2, 3, 4 or 5. 

Bits 4 and 5 of Configuration Register 5 set the polarity of 


INTERNAL FLAG TRUTH TABLE 


Number of Words in FIFO 

Empty Flag 

Almost-Empty Flag 

Almost-Full Flag 

Full Flag 

From 

To 

0 

0 

Asserted 

Asserted 

Not Asserted 

Not Asserted 

1 

n 

Not Asserted 

Asserted 

Not Asserted 

Not Asserted 

n + 1 

D - (m + 1) 

Not Asserted 

Not Asserted 

Not Asserted 

Not Asserted 

D - m 

D-1 

Not Asserted 

Not Asserted 

Asserted 

Not Asserted 

D 

D 

Not Asserted 

Not Asserted 

Asserted 

Asserted 


NOTE; 2669tbl16 

1 . BiFlFO flags can be assigned to external flag pins to be observed, D = FIFO depth (IDT7251/510 = 51 2, IDT7252/520 = 1 024), 
n = Almost-Empty flag offset, m = Almost-Full flag offset. 


Table 13. Internal Flag Truth Table. 


the REQ and ACK pins, respectively. 

A DMA transfer command sets the Port B read/write direc- 
tion (see Table 5). The timing diagram for DMA transfers is 
shown in Figure 1 7. The basic DMA transfer starts with REQ 
assertion. After 2 to 5 internal clocks, ACK is asserted by the 
BiFlFO. ACK will not be asserted if a read is attempted on an 
Empty A->B FIFO or if a write is attempted on a Full B^ 
FIFO. If the BiFlFO is in Motorola-style interface mode, R/Wb 
is set at the same time that ACK is asserted. One internal 
clock later, DSb is asserted^ If the BiFlFO is in Intel-style 
interface mode, either Rb or Wb is asserted one internal clock 
after ACK assertion. These read/write controls stay asserted 
for1 or 2 internal clocks, then ACK, DSb,Rb and Wb are made 
inactive. This completes the transfer of one 9-bit word. 

On the next rising edge of CLK, REQ is sampled. If REQ 
is still asserted, another DMA transfer starts with the assertion 
of ACK. Data transfers will continue as long as REQ is 
asserted. 

Parity Checking and Generation 

Parity generation or checking is performed by the BiFlFO 
on data passing through Port B. Parity can either be odd or 
even as determined by Bit 10 of Configuration Register 7. 

When parity checking is enabled, Dbs is treated as a data 
bit. Db8 data will be passed to Dais (bypass operation) or 
stored in the RAM array (FIFO operation) for B->A operation; 
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similarly, Dai 6 or parity bits from the RAM array will be passed 
to DB8 for A->B operations. A->B read parity errors and B->A 
write parity errors are shown in Bit 9 and 1 0 in the Status 
Register. If an external parity error signal is required, a logical 
OR of the two parity error bits is brought out to FLGa pin by 
setting Bit 11 of Configuration Register 7. 

Parity generation creates the ninth bit. This ninth bit is 
placed on Dbs for A->B read operation, and on Dai 6 or RAM 
array for B->A write operation. 

If is recommended that if the parity pins (Dbs, Dais, and 
Dai7) are not used, they should be pulled down with 10K 
resistors for noise immunity. 

Intelligent Reread/Rewrite 

Intelligent reread/rewrite is a method the BiFlFO uses to 
help assure data integrity. Port B of the BiFlFO has two extra 
pointers, the Reread Pointer and the Rewrite Pointer. The 
Reread Pointer is associated with the A->B FIFO Read 
Pointer, while the Rewrite Pointer is associated with the B->A 
FIFO Write Pointer. The Reread Pointer holds the start ad- 
dress of a data block in the A->B FIFO RAM, and the Read 
Pointer is the current address of the same FIFO RAM array. 
By loading the Read Pointer with the value held in the Reread 
Pointer (RER asserted), reads will start over at the beginning 
of the data block. In order to mark the beginning of a data 
block, the Reread Pointer should be loaded with the Read 


Pointer value (LDRER asserted) before the first read is 
performed on this data block. Figure 6 shows a Reread 
operation. 

Similarly, the Rewrite Pointer holds the start address of a 
data block in the B->A FIFO RAM, while the Write Pointer is 
the current address within the RAM array. The operation of the 
REW and LDREW is identical to the RER and LDRER dis- 
cussed above. Figure 7 shows a Rewrite operation. 

For the reread data protection. Bit 2 of Configuration 
Register 5 can be set to 1 to prevent the data block form being 
overwritten. In this way , the assertion of A->B full flag will occur 
when the write pointer meets the reread pointer instead of the 
read pointer as in the normal definition. For the rewrite data 
protection. Bit 3 of Configuration Register 5 can be set to 1 to 
prevent the data block from being read. In this case, the asser- 
tion of B->A empty flag will occur when the read pointer meets 
the rewrite pointer instead of the write pointer. 

In conclusion. Bit 2 and 3 of Configuration Register 5 are 
used to redefine Full & Empty flags for data block partition. 
Although it can serve the purpose of data protection, the 
setting of these 2 bits is independent of the functions caused 
by RER/REW, or LDRER/LDREW assertions. 


REREAD OPERATIONS 


REWRITE OPERATIONS 


Reread 

Pointer 


Write 
Pointer ~ 



Read 

Pointer 


Read 

Pointer 



function 
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Figure 6. BiFlFO Reread Operations 


Figure 7. BiFlFO Rewrite Operations 
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ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
With Respect To 
Ground 

-0.5 to +7.0 

-0.5 to +7.0 

■ 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

“C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

-c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +155 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2669tbl17 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

VCCM 

Military Supply 
Voltage 

H 

5.0 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

H 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

Vih 

Input HIGH Voltage 
Commercial 

2.0 

— 

— 

V 

Vih 

Input HIGH Voltage 
Military 

2.2 

— 

— 

V 

Vil(1) 

Input LOW Voltage 
Commercial and 
Military 

“■ 


0.8 

V 


NOTE: 2669tbl18 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to +70‘’C; Military; Vcc = 5V ± 1 0%, Ta = to +1 25°C) 


Symbol 

Parameter 

tA 

Min. 

IDT7251L 

IDT7252L 

IDT72510L 

IDT72520L 

Commercial 

= 35, 40, 50, 80ns 

Typ. Max. 

tA 

Min. 

IDT7251L 

IDT7252L 

IDT72510L 

IDT72520L 

Military 

= 40, 50, 80ns 
Typ. 

Max. 

Unit 

IilH) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

Iol(2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage Iout= -1mA 

2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage lour = 4mA 

— 

— 

0.4 

, — 

— 

0.4 

V 

lcci(3) 

Average Vcc Power Supply Current 

— 

150 

220 

— 

180 

250 

mA 

lCC2(®) 

Average Standby Current (Rb = Wb = DSa = 
Vih) 

— 

16 

30 

— 

24 

50 

mA 


NOTES: 2669tbl19 

1. Measurements with 0.4V < ViN ^ Vcc, DSa = DSb > ViH. 2. Measurements with 0.4V < Voux < Vcc , DSa = DSb > Vih. 3. Masurements are made 
with outputs open. Tested at f = 20 MHz. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 8 
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CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

C|n(2) 

Input Capacitance 

< 

z 

n 

o 

< 

8 

pF 

COUTn.2) 

Output Capacitance 

VOUT = OV 

12 

PF 


+5V 



Figure 8. Output Load 

* Includes jig and scope capacitances 


NOTES: 

1 . With output deselected. 

2. Characterized values, not currently tested. 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±1 0%, Ta = 0°C to +70°C; Military: Vcc = 5V+10%, Ta = -55°C to +125°C) 




Commercial 

Commercial and Military 





IDT7251L35 

IDT7251L40 

IDT7251L50 

IDT7251L80 





IDT7252L35 

IDT7252L40 

IDT7252L50 

IDT7252L80 





IDT72510L35 

IDT72510L40 

IDT72510L50 

IDn2510L80 





IDT72520L35 

IDT72520L40 

IDT72520L50 

IDT72520L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

RESET TIMING (Port A and Port B) 

tRSC 

Reset cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

9 

tRS 

Reset pulse width 

35 

— 

40 

— 

50 

— 

80 — 

ns 

9 

tRSS 

Reset set-up time 

35 — 

40 

— 

50 

— 

80 

— 

ns 

9 

tRSR 

Reset recovery time 

10 -- 

10 

— 

15 — 

20 — 

ns 

9 

tRSF 

Flag reset pulse width 

— 

45 

— 

50 

— 

65 

— 

100 

ns 

9 

PORT A TIMING 

taA 

Port A access time 

— 

35 

— 

40 

— 

50 

— 

80 

ns 

12, 14, 15 

taLZ 

Read or write pulse LOW 
to data bus at low Z 

5 

— 

5 — 

5 

— 

10 

— 

ns 

12. 15, 16 

taHZ 

Read or write pulse 

HIGH to data bus at high 
Z 


20 


25 


30 


30 

ns 

12, 14, 15, 16 

taov 

Data valid from read 
pulse HIGH 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

12, 14, 16 

taRC 

Read cycle time 

45 

— 

50 

— 

65 — 

100 

— 

ns 

12 

taRPW 

Read pulse width 

35 

— 

40 

— 

50 — 

80 — 

ns 

12, 14, 15 

taRR 

Read recovery time 

10 

— 

10 

— 

15 

— 

20 

— . 

ns 

12 

tas 

CS\. Ao, A 1 , R/Wa set-up 
time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

10, 12, 16 

taH 

ca, Ao. A 1 , R/WAhoId 
time 

5 

— 

5 — 

5 

■ — 

10 

— 

ns 

10, 12 

taos 

Data set-uptime 

18 — 

20 

— 

30 

— 

40 

— 

ns 

11, 12. 14, 15 

taoH 

Data hold time 

0 

— 

5 

— 

5 

— 

10 

— 

ns 

11, 12, 14, 15 

tawc 

Write cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

12 

tawpw 

Write pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

11. 12, 14 

tawR 

Write recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

12 

taWRCOM 

Write recovery time after 
a command 

35 

— 

40 

— 

50 — 

80 

— 

ns 

11 


NOTE: 

1 . The minimum data hoid time is 5ns (1 0ns for the 80ns speed grade) when writing to the Command or Configuration registers. 
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AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 




Commercial 

Commercial and Military 





IDT7251L35 

IDT7251L40 

IDT7251L50 

IDT7251L80 





IDT7252L35 

IDT7252L40 

IDT7252L50 

IDT7252L80 





IDT72510L35 

IDT72510L40 

IDT72510L50 

IDT72510L80 





IDT72520L35 

IDT72520L40 

IDT72520L50 

IDT72520L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

1 PORT B PROCESSOR INTERFACE TIMING | 

tbAi 

Port B access time with 
no parity 

— 

35 

— 

40 

— 

50 

— 

80 

ns 

13 , 14 , 15 

tbA2 

Port B access time with 
parity 

— 

42 

— 

48 

— 

60 

— 

90 

ns 

13 , 14 , 15 

tbLZ 

Read or write pulse LOW 
to data bus at low Z 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13 , 14,15 

tbHZ 

Read or write pulse 

HIGH to data bus at high 
Z 


20 


25 


30 


30 

ns 

13 , 14 , 15 

tbDV 

Data valid from read 
pulse HIGH 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13 , 14 , 15 , 16 

tbRC 

Read cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

13 

tbRPW 

Read pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

13 

tbRR 

Read recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

13 

tbs 

R/Wb set-up time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13 

tbH 

R/Wb hold time 

5 

— 

5 

— 

5 — 

10 

— 

ns 

13 

tbDS1 

Data set-up time with no 
parity 

18 — 

20 — 

30 

— 

40 

— 

ns 

13 , 14 , 15 

tbDH1 

Data hold time with no 
parity 

0 

— 

5 

— 

5 

— 

10 

— 

ns 

13 , 14 , 15 

tbDS2 

Data set-up time with 
parity 

22 

— 

25 

— 

35 

— 

45 

— 

ns 

13 , 14 , 15 

tbDH2 

Data hold time with 
parity 

0 

— 

5 

— 

5 — 

10 

— 

ns 

13 , 14 , 15 

tbwc 

Write cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

13 

tbwpw 

Write pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

13, 15 

tbWR 

Write recovery time 

lJo 

— 

10 

— 

15 

— 

20 

— 

ns 

13 

PORT B PERIPHERAL INTERFACE TIMING | 

tbAi 

Port B access time with 
no parity 

— 

40 

— 

45 

— 

55 

— 

85 

ns 

17 

tbA2 

Port B access time with 
parity 

— 

42 

— 

48 

— 

60 

— 

90 

ns 

17 

tbCKC 

Clock cycle time 

20 

— 

20 

— 

25 — 

40 

— 

ns 

17 

tbCKH 

Clock pulse HIGH time 

6 

— 

8 

— 

10 

— 

16 

— 

ns 

17 

tbCKL 

Clock pulse LOW time 

6 

— 

8 

10 

— 

16 

— 

ns 

17 

tbREQS 

Request set-up time 

5 

— 

5 

— 

10 - 

10 — 

ns 

17 

tbREQH 

Request hold time 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

17 

tbACKL 

Delay from a rising clock 
edge to ACK switching 

— 

18 

— 

20 

— 

25 

— 

35 

ns 

17 
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IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±10%, Ta = 0°C to +70°C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 




Commercial 

Commercial and Military 





IDT7251L35 

IDT7251L40 

IDT7251L50 

IDT7251L80 





IDT7252L35 

IDT7252L40 

IDT7252L50 

IDT7252L80 





IDT72510L35 

IDT72510L40 

IDT72510L50 

IDT72510L80 





IDT72520L35 

IDT72520L40 

IDT72520L50 

IDT72520L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

PORT B RETRANSMIT and PARITY TIMING I 

tbDSBH 

RER, REW, LDRER, 
LDREW set-up and 
recovery time 

10 


10 — 

15 


15 — 

ns 

9 , 18 

tbPER 

Parity error time 

25 

— 

25 — 

30 

— 

30 

— 

ns 

19 

BYPASS TIMING | 

tBYA 

Bypass access time 

— 

20 

— 25 

— 

30 

— ■ 

40 

ns 

16 

tBYD 

Bypass delay 

— 

15 

— 20 

— 

20 

— 30 

ns 

16 

taBYDV 

Bypass data valid time 
from DSa 

15 

— 

15 — 

15 

- 

15 

— 

ns 

16 

tbBYDV 

Bypass data valid time 
from DSB 

3 

— 

3 — 

3 

— 

3 

— 

ns 

16 

FLAG TIMING | 

tREF 

Read clock edge to 

Empty Flag asserted 

— 

35 

— 40 

— 

45 

— 

60 

ns 

14 , 15 , 20,22 

tWEF 

Write clock edge to 

Empty Flag not asserted 

— 

35 

— 40 

— 

45 

— 

60 

ns 

14 , 15 , 20 , 22 

tRFF 

Read clock edge to Full 
Flag not asserted 

— 

35 

— 40 

— 

45 

— 

60 

ns 

14 , 15 , 21, 23 

tWFF 

Write clock edge to Full 
Flag asserted 

— 

35 

— 40 

— 

45 

— 

60 

ns 

14 , 15 , 21,23 

tRAEF 

Read clock edge to 
Almost-Empty Flag 
asserted 

— 50 

— 55 


60 

■ 

75 

ns 

20 , 22 

tWAEF 

Write clock edge to 
Almost-Empty Flag not 
asserted 


50 

— 55 


60 

— 75 

ns 

20 , 22 

tRAFF 

Read clock edge to 
Almost-Full Flag not 
asserted 


50 

— 55 


60 


75 

ns 

21 , 23 

tWAFF 

Write clock edge to 
Almost-Full Flag 
asserted 


50 

— 55 


60 

— 75 

ns 

21,23 


NOTES: _ _ _ _ 

1 . Read and Write are internal signals derived from DSa, R/Wa, DSb, RAWb, Rb, and Wb. 

2. Although the flags, Empty, Almost-Empty, Almost-Full, and Full Flags are internal flags, the timing given is for those assigned to external pins. 

3. Values guaranteed by design, not currently tested. 
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BUS MATCHING BIDIRECTIONAL FIFO 
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Figure 9. Hardware Reset Timing for IDT72510/520 
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WRITE 



NOTES: 

1 . tbosi and tboHi are with parity checking or if parity is ignored, tbDS2 and tboHz are with parity generation. 

2. Fte = 1 


READ 



2669 dtw1S 


NOTES: 

1 . t^i is with parity checking or if parity is ignored, tbA2 is with parity generation. 

2. Wb = 1 


Figure 13. Port B Read and Write Timing. Processor Interface Mode Only 






IDT7251, IDT7252, IDT72510, IDT72520 
BUS MATCHING BIDIRECTIONAL FIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


A-»B FIFO WRITE FLOW-THROUGH 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. tbAi is with parity checking or if parity is ignored, tbA2 is with parity generation. 

3. R;Wa = 0. 


B->A FIFO READ FLOW-THROUGH 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. tbosi & tboHi is with parity checking or if parity is ignored, tboss & tboHs is with parity generation. 

3. RWa = 1. 


Figure 14. Port A Read and Write Flow-Through Timing. Processor Interface Mode Only 
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B->A FIFO WRITE FLOW-THROUGH 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. ttosi & tboHi are with parity checking or if parity is ignored, tbosa & tbDH2 are with parity generation. 

3. R^a-1. 


A-^B FIFO READ FLOW-THROUGH 



1 . Assume the fiag pin is programmed active low. 

2. thj^are with parity checWng or if parity is ignored. tbA2 are with parity generation. 

3. RAYa = 0. 

Figure 15. Port B Read and Write Flow-Through Timing 
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DA0-DA7, 

DA16 


RB *^(orDSB) 






DA0-DA7. 

DA16 


Wb (2) (oiOSB) 



1 . Once the bypass starts, any data changes on Port A bus (Byte 0 Byte 1 ) will be passed to Port B bus. 

2 Rr = 1 

Figure 16. Bypass Path Timing. BIFIFO Must be in Peripheral Interface Mode 
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WB(orDa) 



(FVWb) 
Rb (or Da) 


Input 

DB0-DB17 


tbLZ 
tbAi or tbA2 


tbDSiortbDS2 

1 . tbwi , tbosi & tboHi are with parity checking or if parity is ignored, tbA2. tbosz & tbDH2 are with parity. 




_7 

^ “ 



^ tACKL 








tbDHi ortbDH2 


BLOCK DMA TRANSFER 

L- 2 to 5 


U — ►] k — — ►] k- ► 

I cycles I I cycles 


ACK, R/Wb 
Rb, Wb (or Da) 


Figure 17. Port B Read and Write DMA Timing. Peripheral Interface Mode Only 
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Rb, Wb 
( or R/Wb, D^) 


RER 

REW 




. tbDSBH 

\< ► 




LDRER, 

LDREW 




tbWPWH 








tbDSBH 

^ H 


Figure 18. Port B Reread and Rewrite Timing for Intelligent Retransmit 


Set Parity Error: FLGa is assigned as the parity error pin 




Clear Parity Error: Command written into Port A clears parity error on FLGa pin 



NOTE: 2669 drw 22 

1 . FLQk is the only pin that can be assigned as a parity error output. 

Figure 19. Port B Parity Error Timing 
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Read 






1 . B-^A FIFO is initially empty. 

2. Assume the flag pins are programmed active low. 

3. For stand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 

4. R^a = 1 


Figure 20. Empty and Almost-Empty Flag Timing for B-^A FIFO, (n = Programmed Offset) 


Read 


M 


2 

n 

1 1 



NOTES: 

1. B-^A FIFO Initially contains D-(M+1 ) data words. D = 51 2 for IDT 7251/510; D = 1024 for IDT7252/520. 

2. Assume the flag pins are programmed active low. 

3. F(^stand-alone mode only; In a 36- to 9-bit configuration. Port B reads must be doubled. 

4. R/Wa = 1 


Figure 21. Full and Almost'Full Flag Timing for B->A FIFO, (m = Programmed Offset) 
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Write 



NOTES: 2669dtw25 

1 . A-^B FIFO is initially empty. 

2. Assume the flag pins are programmed active low. 

3. For stand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 

4. RWa = 1 


Figure 22. Empty and Almost-Empty Flag Timing for A->B FIFO, (n = Programmed Offset) 


5 



1. A->B FIFO initially contains D-(M+1) data words. D = 512 for IDT7251/510; D >= 1024 for IDT7252/520. 

2. Assume the flag pins are programmed active low. 

3. For stand-alone mode only; in a 36- to 9-bit configuration, Port B reads must be doubled. 

4. R^a =0 


Figure 23. Full and Almost-Full Flag Timing for A->B FIFO, (m = Programmed Offset) 
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Integrated Device Technology, Inc. 


PARALLEL BIDIRECTIONAL FIFO 
512 X 18-BIT & 1024 X 18-BIT 


IDT72511 

IDT72521 


FEATURES: 

• Two side-by-side FIFO memory arrays for bidirectional 
data transfers 

• 512 xT 8 - Bit - 51 2 X 18 - Bit (IDT7251 1 ) 

• 1024 X 18 - Bit - 1024 X 18 - Bit (IDT72521) 

• 1 8-bit data buses on Port A side and Port B side 

• Can be configured for 18-to-1 8-bit or 36-to-36-bit com- 
munication 

• Fast 35ns access time 

• Fully programmable standard microprocessor interface 

• Built-in bypass path for direct data transfer between two 
ports 

• Two fixed flags, Empty and Full, for both the A-to-B and 
the B-to-A FIFO 

• Two programmable flags, Almost-Empty and Almost-Full 
for each FIFO 

• Programmable flag offset can be set to any depth in the 
FIFO 

• Any of the eight flags can be assigned to four external 
flag pins 

• Flexible reread/rewrite capabilities 

• Six general-purpose programmable I/O pins 

• Standard DMA control pins for data exchange with 
peripherals 

• 68-pin PGA and PLCC packages 


DESCRIPTION: 

The IDT7251 1 and IDT72521 are highly integrated first-in, 
first-out memories that enhance processor-to-processor and 
processor-to-peripheral communications. IDT BiFIFOs inte- 
grate two side-by-side memory arrays for data transfers in 
two directions. 

The BiFIFOs have two ports, A and B, that both have 
standard microprocessor interfaces. All BiFlFO operations 
are controlled from the 18-bit wide Port A. Port B is also 18 
bits wide and can be connected to another processor or a 
peripheral controller. The BiFIFOs have a 9-bit bypass path 
that allows the device connected to Port A to pass messages 
directly to the Port B device. 

Ten registers are accessible through Port A, a Com- 
mand Register, a Status Register, and eight Configuration 
Registers. 

The IDT BiFlFO has programmable flags. Each FIFO 
memory array has four internal flags. Empty, Almost-Empty, 
Almost-Full and Full, for a total of eight internal flags. The 
Almost-Empty and Almost-Full flag offsets can be set to any 
depth through the Configuration Registers. These eight 
internal flags can be assigned to any of four external flag pins 
(FLGa-FLGd) through one Configuration Register. 

Port B has programmable I/O, reread/rewrite and DMA 
functions. Six programmable I/O pins are manipulated through 
two Configuration Registers. The Reread and Rewrite controls 
will read or write Port B data blocks multiple times. The 
BiFlFO has three pins, REQ, ACK and CLK, to control DMA 
transfers from Port B devices. 


SIMPLIFIED BLOCK DIAGRAM 
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APRIL 1992 


@1992 Integrated Device Technology, Inc. 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION 


Symbol 

Name 

IQI 

Description 

Dao-Dai? 

Data A 


Data inputs and outputs for the 18-bit Port A bus. 

CSV 

Chip Select A 

I 

Port A is accessed when Chip Select A is LOW. 


Data Strobe 

A 

I 

Data is written into Port A on the rising edge of Data Strobe when Chip Select is LOW. Data is 
read out of Port A on the falling edge of Data Strobe when Chip Select is LOW. 

FIWa 

Read/Write A 

■ 

This pin controls the read or write direction of Port A. When CS^ is LOW and R/Wa is HIGH, 
data is read from Port A on the falling edg^ DS\. When CS^ is LOW and R/Wa is LOW, data 
is written into Port A on the rising edge of DS^. 

Ao, Ai 

Addresses 


When Chip Select A is asserted, Ao, Ai, and Read/Write A are used to select one of six internal 
resources. 

DB0-DB17 

Data B 

||[Q| 

Data inputs and outputs for the 18-bit Port B bus. 

RB(Da) 

Read B 

lorO 

If Port B is programmed to processor mode, this pin functions as an input. If Port B is 
programmed to peripheral mode this pin functions as an output. This pin can function as part of 
an Intel-style interface (Rb) or as part of a Motorola-style interface (DSB). As an Intel-style 
interface, data is read from Port B on a falling edge of Rb. As a Motorola-style interface, data is 
read on the falling edge of Da or written on the rising edge of Da through Port B. The default 
is Intel-style processor mode. (Rb as an input). 

Wb (RWb) 

Write B 

lorO 

If Port B is programmed to processor mode, this pin functions as an input. If Port B is 
programmed to periphery mode this pin functions as an output. This pin_can function as part of 
an Intel-style interface (Wb) or as part of a Motorola-s^le interface (R/Wb). As an Intel-style 
interfac^data is written to Port Bona rising edge of Wb. As a Motorola-style interface, data is 
read (R/Wb = HIGH) or written (R/Wb = LOW) to Port B in conjunction with a Data Strobe B 
falling or rising edge. The default is Intel-style processor mode (Wb as an input.) 


Reread 

I 

Loads A-^ FIFO Read Pointer with the value of the Reread Pointer when LOW. 

REW 

Rewrite 

I 

Loads B-)A FIFO Write Pointer with the value of the Rewrite Pointer when LOW. 

LDRER 

Load Reread 

I 

Loads the Reread Pointer with the value of the A-^ FIFO Read Pointer when HIGH. 

LDREW 

Load Rewrite 

I 

Loads the Rewrite Pointer with the value of the B-^ FIFO Write Pointer when HIGH. 

REQ 

Request 

I 

When Port B is programmed in peripheral mode, asserting this pin begins a data transfer. 
Request can be programmed either active HIGH or active LOW. 

ACK 

Acknowledge 

0 

When Port B is programmed in peripheral mode. Acknowledge is asserted in response to a 
Request signal. This confirms that a data transfer may begin. Acknowledge can be 
programmed either active HIGH or active LOW. 

CLK 

Clock 

I 

This pin is used to generate timing for ACK, Rb, Wb, Da and R/Wb when Port B is in the 
peripheral mode. 

FLGa- 

FLGd 

Flags 

0 

These four outputs pins can be assigned any one of the eight internal flags in the BiFIFO. Each 
of the two internal FIFOs (A->B and B^) has four internal flags: Empty, Almost-Empty, 
Almost-Full and Full. 

PIOo-PIOs 

Program- 
mable Inputs/ 
Outputs 

I/O 

Six general purpose I/O pins. The input or output direction of each pin can be set 
independently. 


Reset 

I 

A LOW on this pin will perform a reset of all BiFIFO functions. 

Vcc 

Power 


There are two +5V power pins. 

GND 

Ground 


There are five Ground pins at OV. 


2668 tbi 01 
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DETAILED BLOCK DIAGRAM 



NOTES: 

(*) Can be programmed either active high or active iow in internai configuration registerers. 

(tt) Can be programmed through an internal configuration register to be either an input or an output. 
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FUNCTIONAL DESCRIPTION 18- to 18-bit Configurations 

IDT’s BiFlFO family is versatile for both multiprocessor A single BiFlFO can be configured to connect an 18-bit 
and peripheral applications. Data can be sent through both processor to another 1 8-bit processor or an 1 8-bit peripheral. 
FIFO memories concurrently, thus freeing both processors The upper BiFlFO shown in each of the Figures 1 and 2 can 
from laborious direct memory access (DMA) protocols and be used in 18- to 18-bit configurations for processor and 
frequent interrupts. peripheral Interface modes respectively. 

Two full 18-bit wide FIFOs are integrated into the IDT 
BiFlFO, making simultaneous data exchange possible. Each 36 * to 36-bit Configurations 

FIFO is monitored by separate internal read and write point- ^ 36- to 36-bit configuration, two BiFIFOs operate in 
ers, so communication is not only bidirectional, it is also parallel. Both BiFIFOs are programmed simultaneously, 18 
totally independent in each direction. The processor con- data bits to each device. Figures 1 and 2 show multiple 
nected to Port A of the BiFlFO can send or receive mes- BiFIFOs configured for processor and peripheral interface 
sages directly to the Port B device using the BiFIFO's 9-bit nriodes respectively, 
bypass path. 

The BiFlFO can be used in different bus configurations: Processor Interface Mode 
1 8 bits to 1 8 bits and 36 bits to 36 bits. One BiFlFO can be When a microprocessor or microcontroller is connected to 
used for the 18- to 1 8-bit configuration, and two BiFIFOs are Port B, all BiFIFOs in the configuration must be programmed 
required for 36- to 36-bit configuration. This configuration ^o processor interface mode. In this mode, all Port B inter- 
can be extended to wider bus widths (54- to 54-bits, 72- to ^®oe controls are inputs. Both REQ and CLK pins should be 
72-bits, ...) by adding more BiFIFOs to the configuration. PuHed LOW to ensure that the setup and hold time require- 
The microprocessor or microcontroller connected to Port ments for these pins are met during reset. Figure 1 shows 
A controls' all operations of the BiFlFO. Thus, all Port A the BiFlFO in processor interface mode, 
interface pins are inputs driven by the controlling processor. 

Port B can be programmed to interface either with a second Peripheral Interface Mode 

processor or a peripheral device. When Port B is pro- PP'’^ P connected to a peripheral controller, all 
grammed in processor interface mode, the Port B interface BiFIFOs in the configuration must be programmed in peri- 
pins are inputs driven by the second processor. If a per- pheral interface mode. In this mode, all the Port B injerface 
ipheral device is connected to the BiFlFO, Port B is pro- PL^s are all outputs. To assure fixed high states for Rb and 
grammed to peripheral interface mode and the interface pins Wb before they are programmed into an output, these two 
are outputs. P'^s should be pulled up to Vcc with 10K resistors. Of 

course, only one set of Port B interface pins should be used 
to control a single peripheral device, while the other interface 
pins are all ignored. Figure 2 shows a BiFlFO configuration 
connected to a peripheral. 



Figure 1. 36-Bit Processor to 36-Bit Processor Configuration 

NOTE: 

1. 36- to 36-bit processor interface configuration. Upper BiFlFO only is used in 18- to 18-bit configuration. Note that CntIA refers to CSA, Ai, Ao, R/ 
Wa, and DSA; CntI B refers to R/Wb and DSB or Rb and Wb. 
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Figure 2. 36-Blt Processor to 36-Bit Peripheral Configuration 

NOTE: 

1 . 36- to 36^ peripheral interface configurafen. U£per BiFlFO only is used in 18- to 1 8-bit configuration. Note that CntIA refers to CSA, Ai , Ao, R/ 
Wa, and DSA; CntI B refers to R/WB and DSB or RB and Wb. 


Port A Interface 

The BiFlFO is straightforward to use in microprocessor- 
based systems because each BiFlFO port has a standard 
microprocessor control set. Port A has access to six re- 
sources: the A->B FIFO, the B-^A FIFO, the 9-bit direct data 
bus (bypass path), the configuration registers, status and 
command registers. The Port A Address and Read/Write 
pins determine the resource being accessed as shown in 
Table 1 . Data Strobe is used to move data in and out of the 
BiFlFO. 

When either of the internal FIFOs are accessed, 1 8 bits of 
data are transferred across Port A. Since the bypass path is 
only 9 bits wide, the least significant byte (Dao-Da7, Dais) is 
used on Port A. All of the registers are 16 bits wide which 
means only the data bits (Dao-Dais) are passed by Port A. 

Bypass Path 

The bypass path acts as a bidirectional bus transceiver 
directly between Port A and Port B. The direct connection 
requires that the Port A interface pins are inputs and the Port 
B interface pins are outputs. The bypass path is 9 bits wide 
in an 18- to 18-bit configuration or 18 bits wide in a 36- to 
36-bit configuration. 

During bypass operations, the BiFIFOs must be pro- 
grammed into peripheral interface mode. Bit 10 of Configu- 


ration Register 5 (see Table 10) is set to 1 for peripheral 
interface mode. 

Command Register 

Ten registers are accessible through Port A, a Command 
Register, a Status Register, and eight Configuration 
Registers. 

The Command Register is written by setting CSa = 0, 
Ai = 1, Ao = 1. Commands written into the BiplFO have a 
4-bit opcode (bit 8 - bit 1 1 ) and a 3-bit operand (bit 0 - bit 2) 
as shown in Figure 3. The commands can be used to reset 
the BiFlFO, to select the Configuration Register, to perform 
intelligent reread/rewrite, to set the Port B DMA direction, to 
set the Status Register format, and to modify the Port B 
Read and Write Pointers. The command opcodes are shown 
in Table 2. 

The reset command initializes different portions of the 
BiFlFO depending on the command operand. Table 3 shows 
the reset command operands. 

The Configuration Register address is set directly by the 
command operands shown in Table 4. 

Intelligent reread/rewrite is performed by interchanging 
the Port B Read Pointer with the Reread Pointer or by 
interchanging the Port B Write Pointer with the Rewrite Pointer. 
No command operands are required to perform a reread/ 
rewrite operation. 



COMMAND FORMAT 

15 12 11 8 7 3 2 0 

I X X X X I Command Opcode | X X X X X | Command Operand | 

2668 tbi 02 

Figure 3. Format for Commands Written into Port A 
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When Port B of the BiFlFO is in peripheral mode, the DMA 
direction is controlled by the Command Register. Table 5 
shows the Port B read/write DMA direction operands. 

Two commands are provided to increment the Port B Read 
and Write Pointers. No operands are required for these 
commands. 

Reset 

The IDT72511 and IDT72521 have a hardware reset pin 
(RS^) that resets all BiFlFO functions._ A har^are reset 
requires the following four conditions: Rb and Wb must be 
HIGH, RER and RE^must be HIGH, LDRER and LDREW 
must be LOW, and DSa must be HIGH (Figure 9). After a 
hardware reset, the BiFlFO is in the following state: Con- 
figuration Registers 0-3 are OOOOH, Configuration Register 4 
is set to 6420H, and Configuration Registers 5, 6 and 7 are 
OOOOH. Additionally, all the pointers including the Reread and 
Rewrite Pointers are set to 0, the DMA direction is set to B->A 
write, and the internal DMA request circuitry is cleared (set to 
its initial state). 

A software reset com mand can reset A->B pointers and the 
B-»A pointers to 0 independently or together. The internal 
request DMA circuitry can also be reset independently. A 


PORT A RESOURCE SELECTION 


CSa 

Ai 

Ao 

Read 

Write 

0 

0 

0 

B-3A FIFO 

A-^B FIFO 

0 

0 

1 

9-bit Bypass Path 

9-bit Bypass Path 

0 

1 

0 

Configuration 

Registers 

Configuration 

Registers 

0 

1 

1 

Status Register 

Command 

Register 

1 

X 

X 

Disabled 

Disabled 
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Table 1. Accessing Port A Resources Using CSA, AO and A1 

COMMAND OPERATIONS 


Command 

Opcode 

Function 

0000 

Reset BiFIFC (see Table 3) 

0001 

Select Configuration Register (see Table 4) 

0010 

Load Reread Pointer with Read Pointer Value 

0011 

Load Rewrite Pointer with Write Pointer Value 

0100 

Load Read Pointer with Reread Pointer Value 

0101 

Load Write Pointer with Rewrite Pointer Value 

0110 

Set DMA Transfer Direction (see Table 5) 

0111 

Reserved 

1000 

Increment A->B FIFC Read Pointer (Port B) 

1001 

Increment B->A FIFC Write Pointer (Port B) 

1010 

Reserved 

1011 

Reserved 
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Table 2. Functions Performed by Port A Commands 


software Reset All command resets all the pointers, the DMA 
request circuitry, and sets all the Configuration Registers to 
their default condition. Note that a hardware reset is NOT the 
same as a software Reset All command. Table 6 shows the 
BiFlFO state after the different hardware and software resets 

Status Register 

The Status Register reports the state of the programmable 
flags and the DMA read/write direction. The Status Register 
is read by setting CSa = 0 ,A 1 = 1,Ao = 1 (see Tablet). See 
Table 7 for the Status Register format. 

Configuration Registers 

The eight Configuration Register formats are shown in 
Tables. Configuration Registers 0-3containtheprogrammable 

RESET COMMAND FUNCTIONS 


Reset 

Operands 

Function 

000 

No Cperation 

001 

Reset B-^A FIFC (Read, Write, and Rewrite 
Pointers = 0) 

010 

Reset A^B FIFO (Read, Write, and Reread 
Pointers = 0) 

oil 

Reset B->A and A->B FIFO 

100 

Reset Internal DMA Request Circuitry 

101 

No Operation 

110 

No Operation 

111 

Reset All 
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Table 3. Reset Command Functions 


SELECT CONFIGURATION REGISTER/ 
COMMAND FUNCTIONS 


Operands 

Function 

000 

Select Configuration Register 0 

001 

Select Configuration Register 1 

010 

Select Configuration Register 2 

oil 

Select Configuration Register 3 

100 

Select Configuration Register 4 

101 

Select Configuration Register 5 

110 

Select Configuration Register 6 

111 

Select Configuration Register 7 
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Table 4. Select Configuration Register Functions. 


DMA DIRECTION COMMAND FUNCTIONS 


Operands 

Function 

XXO 

Write B-»A FIFC 

XXI 

Read A^B FIFC 
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Table 5. Set DMA Direction Command Functions. Command Only 
Operates in Peripheral Interface Mode 
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STATE AFTER RESET 

Hardware Reset 
(RS asserted) 

Software Reset 

B^A(001) 

A-9B(010) 

B->A and 
A-9B(011) 

Internal 

Request 

(100) 

All(111) 

Configuration Registers 0-3 

OOOOH 

— 

— 

— 

— 

OOOOH 

Configuration Register 4 

6420H 

— 

— 

— 

— 

6420H 

Configuration Registers 

OOOOH 

— ■ 

— 

— 

— 

OOOOH 

Configuration Register 6-7 

OOOOH 

— 

— 

— 

— 

OOOOH 

Status Register format 

0 

— 

— 

— 

— 

— 

B-9A Read, Write, Rewrite Pointers 

0 

0 

— 

0 

— 

0 

A-»B Read, Write, Reread Pointers 

0 

— 

0 

0 

— 

0 

DMA direction 

B-9A write 

— 

— 

— 

— 

— 

DMA internal request 

clear 

— 

— 

— 

clear 

clear 
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Table 6. The BIFIFO State After a Reset Command 


flag offsets fortheAlmost-Empty and Almost-Full flags. These 
offsets are set to 0 when a hardware reset or a software Reset 
All is applied. Note that Table 8 shows that Configuration 
Registers 0-3 are 10 bits wide to accommodate the 1024 
locations in each FIFO memory of the IDT7252/520. Only 9 
least significant bits are used for the 512 locations of the 
IDT7251/510: the most significant bit, bit 9, must be set to 0. 

Configuration Register 4 is used to assign the internal flags 
to the external flag pins (FLGa-FLGd). Each external flag pin 
is assigned an internal flag based on the four bit codes shown 
in Table 9. The default condition for Configuration Register 4 
is 6420H as shown in Table G. The default flag assignments 
are: FLGd is assigned B^A Full, FLGc is assigned B^A 
Empty, FLGb is assigned A-^B Full, FLGa is assigned A->B 
Empty. 

Configuration Register 5 is a general control register. The 
format of Configuration Register 5 i^sh^n in Table 10. 

Bit 0 sets the Int^-style interface (Rb, Wb) or Motorola-style 
interface (D^b, R/Wb) for Port B. Bits 2 and 3 redefine Full and 
Empty Flags for reread/rewrite data protection. 

Bits 4-9 control the DMA interface and are only applicable 
in peripheral interface mode. In processor interface mode, 
these bits are don’t care states. Bits 4 and 5 set the polarity 
of the DMA control pins REQ and ACK respectively. An 
internal clock controls all DMA operations. This internal clock 
is derived from the external clock (CLK). Bit 9 determines the 
internal clock frequency: the internal clock = CLI^orjhe 
interna] clock = CLK divided by 2. Bit 8 sets whether Rb, Wb, 
and DSb are asserted for either one or two internal clocks. 
Bits 6 and 7 set the number of internal clocks between REQ 
assertion and ACK assertion. The timing can be from 2 to 5 
cycles as shown in Figure 1 7. 

Bit 1 0 controls Port B processor or peripheral interface 
mode. In^processor mode, the Port B control pins (Rb, Wb, 
DS’b, R/Wb) are inputs and the DMA controls are ignored. In 
peripheral mode, the Port B control pins are outputs and the 
DMA controls are active. 

Six PIO pins can be programmed as an input or output 
by the corresponding mask bits in Configuration Register 7. 


The format of Configuration Register 7 is shown in Figure 
5. Each bit of the register set the I/O direction independ- 
ently. A logic 1 indicates that the corresponding PIO pin is 
an output, while a logic 0 indicates that the PIO pin is an 
input. This I/O mask register can be read or written. 

A programmed output PlOi pin (i = 0, 1 , . . . 5) displays the 
data latched in Bit i of Configuration Register 6. A programmed 
input PlOi pin allows Port A bus to sample the data on Dai by 
reading Configuration Register 6. 



STATUS REGISTER FORMAT 


Bit 

Signal 

0 

Reserved 

1 

Reserved 

2 

Reserved 

3 

DMA Direction 

4 

A-9B Empty Flag 

5 

A-9B Almost-Empty Flag 

6 

B-9A Full Flag 

7 

B-»A Almost-Full Flag 

8 

Reserved 

9 

Reserved 

10 

Reserved 

11 

Reserved 

12 

A->B Full Flag 

13 

A->B Almost-Full Flag 

14 

B->A Empty Flag 

15 

B->A Almost-Empty Flag 
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Table 7. The Status Register Format 
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CONFIGURATION REGISTER FORMATS 



15 





10 

g 


0 

Config. Reg. 0 

1 X 

1 ^ 

1 ^ 

1 ^ 1 

X 

1 ^ 

A-)B FIFO Almost Empty Flag Offset 


15 





10 

9 


0 

Config. Reg. 1 

X 

1 ^ 

1 ^ 

1 ^ 1 

X 

1 ^ 

A-^ FIFO Almost Full Flag Offset 


15 





10 

9 


0 

Config. Reg. 2 

1 ^ 

1 ^ 

1 ^ 

1 ^ 1 

X 

1 ^ 

FIFO Almost Empty Flag Offset 


15 





10 

9 


0 

Config. Reg. 3 

1 ^ 1 

1 ^ 1 

1 ^ 

1 ^ 1 

X 

1 ^ 

B->A FIFO Almost Full Flag Offset 


15 



12 

11 


8 

7 4 

3 0 

Config. Reg. 4 

Flag D Pin Assignment 

Flag C Pin Assignment 

Flag B Pin Assignment 

Flag A Pin Assignment 


15 








0 

Config. Reg. 5 

General Control 


15 








0 

Config. Reg. 6 

I/O Data 


15 








0 

Config. Reg. 7 

I/O Direction Control 


NOTE: 2668 lb) 10 

1 . Bit 9 of Configuration Registers 0-3 must be set to 0 on the iDT7251 1 . 

Table 8. The BIFIFO Configuration Register Formats 


Programmable Flags 

The IDT BiFlFO has eight internal flags. Associated with 
each FIFO memory array are four internal flags, Empty, 
Almost-Empty, Almost-Full and Full, for the total of eight 
internal flags. The Almost-Empty and Almost-Full offsets can 
be set to any depth through the Configuration Registers 0-3 
(see Table 8). The flags are asserted at the depths shown in 
Table 1 1 . After a hardware reset or a software Reset All, the 
almost flag offsets are set to 0. Even though the offsets are 
equivalent, the Empty and Almost-Empty flags have different 
timing which means that the flags are not coincident. Simi- 
larly, the Full and Almost-Full flags are not coincident after 
reset because of timing. 

These eight internal flags can be assigned to any of four 
external flag pins (FLGa-FLGd) through Configuration Reg- 
ister4 (see Table 9). Forthe specific flag timings, see Figures 
20-23. 

The current state of all eight flags is available in the Status 
Register. 


EXTERNAL FLAG ASSIGNMENT CODES 


Assignment 

Code 

Internal Flag Assigned to Flag Pin 

0000 

A-4B Empty 

0001 

A->B Almost-Empty 

0010 

A->BFun 

0011 

A-)B Almost-Full 

0100 

B-»A Empty 

0101 

B->A Almost-Empty 

0110 

B->AFuII 

0111 

B-»A Almost-Full 

1000 

A->B Empty 

1001 

A-»B Almost-Empty 

1010 

A-^B Full 

1011 

A->B Almost-Full 

1100 

B-^A Empty 

1101 

B->A Almost-Empty 

1110 

B-^A Full 

1111 

B->A Almost-Full 
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Table 9. Configuration Register 4 Internal Flag Assignments to 
External Flag Pins 
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CONFIGURATION REGISTER 5 FORMAT 


Bit 

Function 


0 

Select Port B Interface 

Rb and Wb or DSb and R/Wb 

0 

Pins are Rb and Wb (Intel-style interface) 

1 

Pins are DSb and R/Wb (Motorola-style interface) 

1 

Unused 


2 

Full Flag Definition 

0 

Write pointer meets read pointer 

1 

Write pointer meets reread pointer 

3 

Empty Flag Definition 

0 

Read pointer meets write pointer 

1 

Read pointer meets rewrite pointer 

■ 

REQ Pin Polarity 

0 

REQ pin active HIGH 

1 

REQ pin active LOW 

5 

ACK Pin Polarity 

0 

ACK pin active LOW 

1 

ACK pin active HIGH 

1 

REQ/ ACK Timing 

00 

2 internal clocks between REQ assertion and ACK assertion 

01 

3 internal clocks between REQ assertion and ACK assertion 

10 

4 internal clocks between REQ assertion and ACK assertion 

11 

5 internal clocks between REQ assertion and ACK assertion 

8 

Port B Read & Write 

Timing Control for Peripheral Mode 

0 

Rb, Wb, and DSb are asserted for 1 internal clock 

1 

Rb, Wb, and DSb are asserted for 2 internal clocks 

9 

Internal Clock 

Frequency Control 

0 

Internal clock = CLK 

1 

Internal clock = CLK divided by 2 

10 

Port B Interface 

Mode Control 

0 

Processor interface mode (Port B controls are inputs) 

1 

Peripheral interface mode (Port B controls are outputs) 

11 

Unused 


12 

Unused 

13 

Unused 

14 

Unused 

15 

Unused 



Table 10. BiFlFO Configuration Register 5 Format 
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CONFIGURATION REGISTER 6 FORMAT 


15 

6 

5 

4 

3 

2 

1 

0 

Unused 

PI05 

PI04 

PI03 

PI02 

PI01 

PlOO 
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Figure 4. BiFlFO Configuration Register 6 Format for Programmabie I/O Data 


CONFIGURATION REGISTER 7 FORMAT 


15 


6 

5 

4 

3 

2 

1 

0 

Unused 

MI05 1 

MI04 

MI03 

MI02 

MI01 

MlOO 
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Figure 5. BiFlFO Configuration Register 7 Format for Programmable I/O Direction Mask 
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Port B Interface 

Port B has reread/rewrite and DMA functions._Por^ can 
be configured to interface to either Intel-style (Rb, Wb) or 
Motorola-style (D5 b, R/Wb) devices in Configuration Register 
5 (see Table 1 0). Port B can also be configured to talk to a 
processor or a peripheral device through Configuration Reg- 
ister 5. In processor interface mode, the Port B interface 
controls are inputs. In peripheral interface mode, the Port B 
interface controls are outputs. After a hardware reset or a 
software Reset All command. Port B defaults to an Intel-style 
processor interface; the controls are inputs. 

DMA Control Interface 

The BiFlFO has DMA control to simplify data transfers with 
peripherals. For the BiFlFO DMA controls (REQ, ACK and 
CLK) to operate, the BiFlFO must be in peripheral interface 
mode (Configuration Register 5, Table 10). 

DMA timing is controlled by the external clock input, CLK. 
An internal clock is deri^d from this CLK signal to generate 
the Rb, Wb, D5b and R/Wb output signals. The internal clock 
also determines the timing between REQ assertion and ACK 
assertion. Bit 9 of Configuration Register 5 determines 
whether the internal clock is the same as CLK or whether the 
internal clock is CLK divided by 2. _ 

Bit 8 of Configuration Register 5 set whether Rb, Wb and 
D5 b are asserted for 1 or 2 internal clocks. Bits 6 and 7 of 
Configuration Register 5 set the number of clocks between 
REQ assertion and ACK assertion. The clocks between REQ 
assertion and ACK assertion can be 2, 3, 4 or 5. 

Bits 4 and 5 of Configuration Register 5 set the polarity of 
the REQ and ACK pins respectively. 

A DMA transfer command sets the Port B read/write 
direction (see T able 5). The timing diagram for DMA transfers 
isshown in Figure 1 7. The basic DMA transfer starts with REQ 
assertion. After 2 to 5 internal clocks, ACK is asserted by the 
BiFlFO. ACK will not be asserted if a read is attempted on an 
empty A->B FIFO or if a write is attempted on a full B^ FIFO. 
If the BiFlFO is in Motorola-style interface mode, R/Wb is set 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


at the same time that ACK is asserted. One internal clock 
later, D5 b is asserted. If the BiFlFO is in Intel-style interface 
mode, either Rb or Wb is asserted one internal clock after ACK 
assertion. These read/write controls s^y asserted for 1 or 2 
internal clocks, then ACK, OS’s, Rb and Wb are made inactive. 
This completes the transfer of one 9-bit word. 

On the next rising edge of CLK, REQ is sampled. If REQ 
is still asserted, another DMA transfer starts with the assertion 
of ACK. Data transfers will continue as long as REQ is 
asserted. 

Intelligent Reread/Rewrite 

Intelligent reread/rewrite is a method the BiFlFO uses to 
help assure data integrity. Port B of the BiFlFO has two extra 
pointers, the Reread Pointer and the Rewrite Pointer. The 
Reread Pointer is associated with the A->B FIFO Read 
Pointer, while the Rewrite Pointer is associated with the B->A 
FIFO Write Pointer. The Reread Pointer holds the start ad- 
dress of a data block in the A->B FIFO RAM, and the Read 
Pointer is the current address of the same FIFO RAM array. 
By loading the Read Pointer with the value held in the Reread 
Pointer (RER asserted), reads will start over at the beginning 
of the data block. In order to mark the beginning of a data 
block, the Reread Pointer should be loaded with the Read 
Pointer value (LDRER asserted) before the first read is 
performed on this data block. Figure 6 shows a Reread 
operation. 

Similarly, the Rewrite Pointer holds the start address of a 
data block in the B->A FIFO RAM, while the Write Pointer is 
the current address within the RAM array. The operation of the 
REW and LDREW is identical to the RER and LDRER dis- 
cussed above. Figure 7 shows a Rewrite operation. 

For the reread data protection. Bit 2 of Configuration 
Register 5 can be set to 1 to prevent the data block from being 
overwritten. In this way, theassertion of A->B full flag will occur 
when the write pointer meets the reread pointer instead of the 
read pointer as in the normal definition. For the rewrite data 
protection, Bit 3 of Configuration Register 5 can be set to 1 to 


INTERNAL FLAG TRUTH TABLE 


Number of Words In FIFO 

Empty Flag 

Almost-Empty Flag 

Almost-Full Flag 

Full Flag 

From 

To 

0 

0 

Asserted 

Asserted 

Not Asserted 

Not Asserted 

1 

n 

Not Asserted 

Asserted 

Not Asserted 

Not Asserted 

n + 1 

D-(m + 1) 

Not Asserted 

Not Asserted 

Not Asserted 

Not Asserted 

D -m 

D-1 

Not Asserted 

Not Asserted 

Asserted 

Not Asserted 

D 

D 

Not Asserted 

Not Asserted 

Asserted 

Asserted 


NOTE: 2668tbl14 

1 . BiFlFO flags must be assigned to external flag pins to be observed. D = FIFO depth (IDT7251 1 =512, IDT72521 = 1 024), n = Almost-Empty flag 
offset, m = Almost-Full flag offset. 


Table 11. Internal Flag Truth Table 
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prevent the data block from being read. In this case the 
assertion of B->A empty flag will occur when the read pointer 
meets the rewrite pointer instead of the write pointer. 

In conclusion, Bit 2 and 3 of Configuration Register 5 are 
used to redefine Full & Empty flags for data block partition. 
Although it can serve the purpose of data protection, the 
setting of these 2 bits is independent of the functions caused 
by RER/REW, or LDRER/LDREW assertions. 

Programmable Input/Output 

The BiFlFO has six programmable I/O pins (PlOo - PIOs) 
which are controlled by Port A through Configuration Regis- 
ters 6 and 7. Data from the programmable I/O pins is mapped 
directly to the six least significant bits of Configuration Regis- 
ter 6. Figure 4 shows the format of Configuration Register 6. 


This data is read or written by Port A on the data pins 

(DAo- DAs). A programmed output PlOi pin (i = 0, 1 5) 

displays the data latched in Bit i of Configuration Register 6. 
A programmed input PlOi pin allows Port A bus to sample its 
data on Dai by reading Configuration Register 6. The read 
and write timing for the programmable I/O pins is shown in 
Figure 1 9. The direction of each programmable I/O pin can be 
set independently by programming the mask in Configuration 
Register 7. Each P10 pin has a corresponding input/output 
direction mask bit in Configuration Register 7. Figure 5 shows 
the format of Configuration Register 7. Setting a mask bit to a 
logic 1 makes the corresponding I/O pin an output. Mask bits 
set to logic 0 force the corresponding I/O pin to an input. 


REREAD OPERATIONS 


REWRITE OPERATIONS 


Write 

Pointer 


Reread 

Pointer 
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Read 

Pointer 
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Figure 6. BiFlFO Reread Operations 


Figure 7. BiFlFO Rewrite Operations 
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ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
With Respect To 
Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

“C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

HI 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +155 

“C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE; 2668lbl1S 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanentdamage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 


Unit 

VCCM 

Military Supply 
Voltage 

B 

B 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

B 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input HIGH Voltage 
Commercial 

2.0 

— 

— ' 

V 

Vih 

Input HIGH Voltage 
Military 

2.2 

— 

— 

V 

Vil(') 

Input LOW Voltage 
Commercial and 
Military 



0.8 

V ■ 


NOTE: 2668tbl16 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ±10%, Ta = O'^C to +70“C; Military: Vcc = 5V ± 10%, Ta = -55“C to +125°C) 


Symbol 

Parameter 

IDT72511L 
IDT72521L 
Commercial 
tA = 35, 40, 50, 80ns 

Min. Typ. Max. 

Min. 

IDT72511L 

IDT72521L 

Military 

tA = 40, 50, 80ns 
Typ. 

Max. 

Unit 

Iil(1) 

Input Leakage Current (Any Input) 

-1 — 

1 

-10 

— 

10 

pA 

Iol(2) 

Output Leakage Current 

-10 — 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage bUT= -1mA 

2.4 — 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage bUT= 4mA 

— — 

0.4 

— 

— 

0.4 


1CC1(3)(4) 

Average VCC Power Supply Current 

— 150 

230 

— 

180 

250 

mA 

|CC2(^) 

Average Standby Current (Rb = Wb = DSa = 

V IH) 

— 16 

30 

— 

24 

50 

mA 


NOTES; 

1 . Measurements with 0.4V < Vin < Vcc, DSa = DSb > Vih 

2. Measurements with 0.4V < Vout < Vcc, DSa = DSb > Vih 

3. Measurements are made with outputs open. 

4. Tested at f = 20 MHz. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 8 
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CAPACITANCE (Ta = -i-25°C, f = 1.0MHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

CIN(2) 

Input Capacitance 

< 

2 

II 

O 

< 

8 

pF 

COUt(L2) 

Output Capacitance 

Vout = OV 

12 

pF 


2668 tbi 1 7 


+5V 



1.1 kI2 


30 pF* 


OR EQUIVALENT CIRCUIT 

2668 drw 09 

Figure 8. Output Load 

•Includes jig and scope capacitances 
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NOTES; 

1 . With output deselected. 

2. Characterized values, not currently tested. 


5.16 


13 
























































































IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 10%, Ta = 0°C to + 70°C; Military: Vcc = 5V ±10%, Ta = -55°C to + 125°C) 




Commercial 

Commercial and Military 





IDT72511L35 

IDT72511L40 

IDT72511L50 

IDT72511L80 





IDT72521L35 

IDT72521L40 

IDT72521L50 

IDT72521L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

1 RESET TIMING (Port A and Port B) 

tRSC 

Reset cycle time 

45 

— 

50 

— 

65 

— 

100 — 

ns 

9 

tRS 

Reset pulse width 

35 

— 

40 

— 

50 

— 

80 

— 


9 

tRSS 

Reset set-up time 

35 


40 

— 

50 

— 

80 

— 

ns 

9 

tRSR 

Reset recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

9 

tRSF 

Reset to flag time 

— 

45 

— 

50 

— 65 

— 

100 

ns 

9 

PORT A TIMING 

taA 

Port A access time 

— 

35 

— 

40 

— 

50 

— 

80 

ns 

12, 14, 15 

taLZ 

Read or write pulse LOW 
to data bus at low Z 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

12, 15, 16 

taHZ 

Read or write pulse 

HIGH to data bus at high 
Z 


20 


25 


30 


30 

ns 

12, 14, 15, 16 

taDV 

Data valid from read 
pulse HIGH 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

12, 14, 16 

taRC 

Read cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

12 

taRPW 

Read pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

12, 14, 15 

taRR 

Read recovery time 

10 

— 

10 

— 

15 

— 

20 

_ 

ns 

12 

taS 

C^, Ao, Ai, R/Wa set-up 
time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

10, 12, 16 

taH ' 


5 

— 

5 

— 

5 

— 

10 

— 

ns 

10, 12 

taos 

Data set-uptime 

18 

— 

20 

— 

30 

— 

40 

— 

ns 

11,12, 14, 15 

taoHC) 

Data hold time 

2 

— 

5 

— 

5 

— 

10 

— 

ns 

11, 12, 14, 15 

tawc 

Write cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

12 

tawpw 

Write pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

11, 12, 14 

taWR 

Write recovery time 

10 — 

10 

— 

15 

— 

20 

— 

ns 

12 

taWRCOM 

Write recovery time after 
a command 

35 

— 

40 

— 

50 

— 

80 — 

ns 

11 


NOTE: 2668tbl20 



1 . The minimum data hold time is 5ns (10ns for the 80ns speed grade) when writing to the Command or Configuration registers. 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ± 1 0%, Ta = 0°C to + 70°C; Military: Vcc = 5V ± 1 0%, Ta = -55°C to + 125°C) 




Commercial 

Commercial and Military 





IDT72511L35 

IDT72511L40 

IDT72511L50 

IDT72511L80 





IDT72521L35 

IDT72521L40 

IDT72521L50 

IDT72521L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

PORT B PROCESSOR INTERFACE TIMING 

tbA 

Port B access time 

— 35 

— 

40 

— 

50 

— 

80 

ns 

13. 14, 15 

tbLZ 

Read or write pulse LOW 
to data bus at low Z 

5 

— 

5 

— 

5 

— 

10 

■— 

ns 

13. 14, 15 

tbHZ 

Read or write pulse 

HIGH to data bus at high 
Z 


20 


25 


30 

— 

30 

ns 

14, 13, 15 

tbov 

Data valid from read 
pulse HIGH 

5 

— 

5 — 

5 

— 

10 

— 

ns 

13, 14. 15, 16 

tbRC 

Read cycle time 

45 

— 

50 

— 

65 — 

100 

— 

ns 

13 

tbRPW 

Read pulse width 

35 

— 

40 

— 

50 

— 

80 

— 

ns 

13 

tbRR 

Read recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

13 

tbs 

R/Wb set-up time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13 

tbH 

R/Wb hold time 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

13 

tbos 

Data set-uptime 

18 

— 

20 

— 

30 

— 

40 

— 

ns 

13, 14, 15 

tbDH 

Data hold time 

2 

— 

5 

— 

5 

— 

10 

— 

ns 

13, 14, 15 

tbwc 

Write cycle time 

45 

— 

50 

— 

65 

— 

100 

— 

ns 

13 

tbwpw 

Write pulse width 

35 

— 

40 

— 

50 — 

80 

— 

ns 

13, 15 

tbWR 

Write recovery time 

10 

— 

10 

— 

15 

— 

20 

— 

ns 

13 

PORT B PERIPHERAL INTERFACE TIMING 

tbA 

Port B access time 

— 

40 

— 

45 

— 

55 

— 85 

ns 

17 

tbCKC 

Clock cycle time 

20 

— 

20 

— 

25 

— 

40 

— 

ns 

17 

tbCKH 

Clock pulse HIGH time 

6 

— 

8 

— 

10 

— 

16 

— 

ns 

17 

tbCKL 

Clock pulse LOW time 

6 

— 

8 — 

10 

— 

16 

— 

ns 

17 

tbREQS 

Request set-up time 

5 

— 

5 

— 

10 

— 

10 

— 

ns 

17 

tbREQH 

Request hold time 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

17 

tbACKL 

Delay from a rising clock 
edge to ACK switching 

— 

18 

— 

20 

— 

25 

— 

35 

ns 

17 


2668tbl21 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V ±10%, Ta = 0°C to + 70°C: Military: Vcc = 5V ±10%, Ta = -55°C to + 125®C) 




Commercial 

Commercial and Military 





IDT72511L35 

IDT72511L40 

IDT72511L50 

IDT72511L80 





IDT72521L35 

IDT72521L40 

IDT72521L50 

IDT72521L80 


Timing 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Figure 

PORT B RETRANSMIT TIMING 

tbOSBH 

RER, REW, LDRER, 
LDREW set-up and 
recovery time 

10 


10 

1 

15 


15 — 

ns 

9, 18 

PROGRAMMABLE I/O TIMING 

tPlOA 

Programmable I/O 
access time 

— 

25 

— 

25 

— 30 

— 

30 

ns 

19 

tPIOS 

Programmable I/O set- 
up time 

10 

— 

10 

— 

15 

— 

15 

— 

ns 

19 

tPlOH 

Programmable I/O hold 
time 

10 

— 

10 

— 

15 

— 

15 — 

ns 

19 

BYPASS TIMING 

tBYA 

Bypass access time 

— 20 

— 

25 

— 

30 

— 40 

ns 

16 

tBYD 

Bypass delay 

— 

15 

— 

20 

— 

20 

•— 30 

ns 

16 

taBYDV 

Bypass data valid time 
from DS\ 

15 

— 

15 

— 

15 — 

15 

— 

ns 

16 

tbBYDV (2) 

Bypass data valid time 
from DSB 

3 

— 

3 

— 

3 — 

3 

— 

ns 

16 

FLAG TIMING (1) (2) 

tREF 

Read clock edge to 

Empty Flag asserted 

— 

35 

— 

40 

— 

45 

— 

60 

ns 

14, 15, 20, 22 

tWEF 

Write clock edge to 

Empty Flag not asserted 

— 

35 

— 

40 

— 

45 

— 60 

ns 

14, 15,20,22 

tRFF 

Read clock edge to Full 
Flag not asserted 

— 

35 

— 

40 

— 

45 

— 

60 

ns 

14, 15, 21,23 

tWFF 

Write clock edge to Full 
Flag asserted 

— 35 

— 

40 

— 

45 

— 

60 

ns 

14,15, 21,23 

tRAEF 

Read clock edge to 
Almost-Empty Flag 
asserted 


50 


55 

— 60 


75 

ns 

20,22 

tWAEF 

Write clock edge to 
Almost-Empty Flag not 
asserted 

-- 50 


55 


60 


75 

ns 

20,22 

tRAFF 

Read clock edge to 
Almost-Full Flag not 
asserted 


50 


55 

— 60 


75 

ns 

21,23 

tWAFF 

Write clock edge to 
Almost-Full Flag 
asserted 

— 50 


55 


60 


75 

ns 

21,23 


NOTES: 266Stbl22 

1 . Read and write are Internal signals derived from D5 a, RyWA,Ti5B, R/Wb, Rb, and Wb. 

2. Although the flags, Empty, Almost-Empty, Almost-Full, and Full Flags are internal flags, the timing given is for those assigned to external pins. 

3. Values guaranteed by design, not currently tested. 


5.16 


16 








































































































































IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY MILITARY AND COMMERCIAL TEMPERATURE RANGES 



266Sdiw10 


Figure 9. Hardware Reset Timing 
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1DT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


A->B FIFO WRITE FLOW-THROUGH 



DATA INPUTS 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. RA/Va = 0 


B-^A FIFO READ FLOW-THROUGH 


B-4A 
Empty Flag(’> 


Wb (or DSb) 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. RAWa = 1 


Figure 14. Port A Read and Write Flow-Through Timing, Processor Interface Mode Only 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


B->A FIFO WRITE FLOW-THROUGH 



NOTES: 

1 . Assume the flag pin is programmed active low. 

2. RyWA=1 


A-^B FIFO READ FLOW-THROUGH 



1 . Assume the flag pin is programmed active low. 

2. RyWA=0 

Figure 15. Port B Read and Write Flow-Through Timing, Processor Interface Mode Only 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WtMWjMWI 


saBM 


maim. 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FIguro 17. Port B Read and Write DMA timing. Peripheral Interface Mode Only 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


_RBj/yB 
(or R/Wb, DSB) 


tbOSBH 


tbwpw 


tbDSBH 




JEB 

REW 



LDRER, 

LDREW 




2668 drw 20 


Figure 18. Port B Reread and Rewrite Timing for Intelligent Reread/Rewrite 


Port A ->PIO WRITE 




PIO -^Port A READ 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DS\ Read 



NOTES: 

1 . B-^A FIFO is initially empty. 

2. Assume the flag pins are programmed active low. 

3. RWa = 1 


Figure 20. Empty and Almost-Empty Flag Timing for B->A FIFO, (n = programmed offset) 


Read 



NOTES: 

1. B-»A FIFO initially contains D - (M + 1) data words. D = 512 for IDT72511; D = 1024 for IDT72521. 

2. Assume the flag pins are programmed active low. 

3. RWa = 1 


Figure 21. Full and Almost-Full Flag Timing for B-^A FIFO, (m = programmed offset) 
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IDT72511/IDT72521 

BIDIRECTIONAL FIRST-IN FIRST-OUT MEMORY 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DSa Write 



NOTES: 

1 . A->B FIFO is initially empty. 

2. Assume the flag pins are programmed active low. 

3. RAIVa=1 


Figure 22. Empty and Almost-Empty Flag Timing for A-^B FIFO, (n = programmed offset) 


Read 



NOTES: 

1. B-»A FIFO initially contains D - (M + 1) data words. D = 512 for IDT72511; D = 1024 tor IDT72521. 

2. Assume the flag pins are programmed active low. 

3. RM=1 


Figure 23. Full and Almost-Full Flag Timing for A->B FIFO, (m = programmed offset) 
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PARALLEL SyncBiFlFO™ 

PRELIMINARY 

(CLOCKED BIDIRECTIONAL FIFO) 

IDT72605 

256 X 18-BIT AND 512 X 18-BIT 

IDT72615 


FEATURES: 

• Two independent FIFO memories for fully bidirectional 
data transfers 

• 256 X 1 8 organization (IDT 72605) 

• 512 X 18 organization (IDT 72615) 

• Synchronous interface for fast (25ns) read and write cycle 
times 

• Each data port has an independent clock and read/write 
control 

• Output enable is provided on each port as a three-state 
control of the data bus 

• Built-in bypass path for direct data transfer between two 
ports 

• Two fixed flags, Empty and Full, for both the A-to-B and the 
B-to-A FIFO 

• Programmable flag offset can be set to any depth in the 
FIFO 

• The synchronous BiFlFO is packaged in a 6a-pin PGA and 
PLCC 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT72605 and IDT72615 are very high speed, low 

powerbidirectional FIFO memories with synchronous interface 


for fast read and write cycle times. The SyncBiFlFO™ is a 
data buffer that can store or retrieve information from two 
sources simultaneously. Two dual-port FIFO memory arrays 
are contained in the SyncBiFlFO; one data buffer for each 
direction. 

The SyncBiFlFO has registers on all inputs and outputs. 
Data is only transferred into the I/O registers on clock edges, 
hence the interfaces are synchronous. Each Port has its own 
independent clock. Data transfers to the I/O registers are 
gated by the enable signals. The transfer direction for each 
port is controlled independently by a read/write signal. 
Individual output enable signals control whether the 
SyncBiFlFO is driving the data lines of a port or whether those 
data lines are in a high impedance state. 

Bypass control allows data to be directly transferred from 
input to output register in either direction. 

The SyncBiFlFO has eight flags. The flag pins are full, 
empty, almost-full, and almost-empty for both FIFO memories. 
The offset depths of the almost-full and almost-empty flags 
can be programmed to any location. 

The SyncBiFlFO is fabricated using IDT’s high speed 
submicron CEMOS™ technology. Military grade product is 
manufactured in compliance with the latest revision of MIL- 
STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



ENa — 


HIGH 

OEa -^I Z 

^ CONTROL 



CSa -i- 
A2 HP 

Ai -► INTERFACE 
Ao 




BYPb 

SyncBiFlFO and CEMOS are trademarks of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APRIL 1992 

















IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT72605/IDT72615 

PARALLEL SyncBiFlFO MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION 


Symbol 

Name 

1201 

Description 

DA0-DA17 

Data A 

1 ^ 

Data inputs & outputs for the 18-bit Port A bus. 

csa 

Chip Select A 

1 

Port A is accessed when CSa is LOW. Port A is inactive if CSa is HIGH. 

FI/Wa 

ReadA/Vrite A 

1 

This pin controls the read or write direction of Port A. If R/Wa is LOW, Data A input data is 
written into Port A. If R/Wa is HIGH, Data A output data is read from Port A. In bypass mode, 
when R/Wa is LOW, message is written into A->B output register. If R/Wa is HIGH, message 
is read from B^A output register. 

CLKa 

Clock A 

1 

CLKa is typically a free running clock. Data is read or written into Port A on the rising edge of 
CLKa. 

ENa 

Enable A 

1 

When ENa is LOW, data can be read or written to Port A. When ENa is HIGH, no data 
transfers occur. 

OEa 

Output Enable A 

1 

When R/Wa is HIGH , Port A is an output bus and OEa controls the high impedance state of 
Dao-Dai 7. If OEa is HIGH, Port A is in a high impedance state. If OEa is LOW while CSa is 

LOW and R/Wa is HIGH, Port A is in an active (low impedance) state. 

Ao, Ai, kz 

Addresses 

1 

When CSa is asserted, Ao, Ai, A 2 and R/Wa are used to select one of six internal resources. 

Dbo-Dbi7 

Data B 

I/O 

Data inputs & outputs for the 18-bit Port B bus. 

FVWb 

ReadA/Vrite B 

1 

This pin controls the read or write direction of Port B. If R/Wb is LOW, Data B input data is 
written into Port B. If R/Wb is HIGH, Data B output data is read from Port B. In bypass mode, 
when R/Wb is LOW, message is written into A->B output register. If R/Wb is HIGH, message 
is read from B->A output register. 

CLKb 

Clock B 

1 

Clock B is typically a free running clock. Data is read or written into Port B on the rising edge 
of CLKb. 

enb 

Enable B 

1 

When ENb is LOW, data can be read or written to Port B. When ENb is HIGH, no data 
transfers occur. 

OEb 

Output Enable B 

1 

When FI/Wb is HIGH , Port B is an output bus and OEb controls the high impedance state of 
Dbo-Dbi 7. If OEb is HIGH, Port B is in a high impedance state. If OEb is LOW while FVWb 
is HIGH, Port B is in an active (low impedance) state. 

EFab 

A->B Empty Flag 

0 

When EFab is LOW, the A->B FIFO is empty and further data reads from Port B are inhibited. 
When EFab is HIGH, the FIFO is not empty. EFab is synchronized to CLKb. In the bypass 
mode, EFab HIGH indicates that data Dao-Dai 7 is available for passing through. After the 
data Dbo-Dbi 7 has been read, EFab goes LOW. 

PAEab 

A->B 

Programmable 
Almost-Empty Flag 

0 

When PAEab is LOW, the A-^B FIFO is almost empty. An almost empty FIFO contains less 
than or equal to the offset programmed into PAEab Register. When PAEab is HIGH, the 

A->B FIFO contains more than offset in PAEab Register. The default offset value for PAEab 
R egister is 8. PAEab is synchronized to CLKb. 

P^AB 

A-^B 

Programmable 
Almost-Full Flag 

0 

When PAFab is LOW, the A->B FIFO is almost full. An almost full FIFO contains greater than 
the FIFO depth minus the offset programmed into PAFab Register. When PAFab is HIGH, 
the A-^B FIFO contains less than or equal to the depth minus the offset in PAFab Register. 

The default offset value for PAFab Register is 8. PAFab is synchronized to CLKa. 

FFab 

A-^B Full Flag 

0 

When FFab is LOW, the A->B FIFO is full and further data writes into Port A are inhibited. 

When FFab is HIGH, the FIFO is not full. FFab is synchronized to CLKa. In bypass mode, 

FFab tells Port A that a message is waiting in Port B’s output register. If FFab is LOW, a 
bypass message is in the register. If FFab is HIGH, Port B has read the message and another 
message can be written into Port A. 

EFba 

B-4A Empty Flag 

0 

When EFba is LOW, the B-^A FIFO is empty and further data reads from Port A are inhibited. 
When EFba is HIGH, the FIFO is not empty. EFba is synchronized to CLKa. In the bypass 
mode, EFba HIGH indicates that data Dbo-Dbi 7 is available for passing through. After the 
data Dao-Dai 7 has been read, EFba goes LOW on the following cycle. 

P^BA 

B->A 

Programmable 
Almost-Empty Flag 

0 

When PAEba is LOW, the B->A FIFO is almost empty. An almost empty FIFO contains less 
than or equal to the offset programmed into PAEba Register. When PAEba is HIGH, the 

B->A FIFO contains more than offset in PAEba Register. The default offset value for PAEba 
R egister is 8. PAEba is synchronized to CLKa. 

P^BA 

B-^A 

Programmable 
Almost-Full Flag 

0 

When PAFba is LOW, the B->A FIFO is almost full. An almost full FIFO contains greater than 
the FIFO depth minus the offset programmed into PAFba Register. When PAFba is HIGH, 
the B-^A FIFO contains less than or equal to the depth minus the offset in PAFba Register. 

The default offset value for PAFba Register is 8. PAFba is synchronized to CLKb. 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN DESCRIPTION (Continued) 


Symbol 

Name 

IQ 

Description 

FFba 

B->A Full Flag 

0 

When FFba is LOW, the B-^A FIFO is full and further data writes into Port B are inhibited. 

When FFba is HIGH, the FIFO is not full. FFba is synchronized to CLKb. In bypass mode, 

FFba tells Port B that a message is waiting in Port A’s output register. If FFba is LOW, a 
bypass message is in the register. If FFba is HIGH, Port A has read the message and another 
message can be written into Port B. 

BYPb 

Port B Bypass 

Flag 

0 

This flag informs Port B that the Synchronous BiFlFO is in bypass mode. When BYPb is 

LOW, Port A has placed the FIFO into bypass mode. If BYPb is HIGH, the Synchronous 
BiFlFO passes data into memory. BYPb is synchronized to CLKb. 


Reset 

1 

A LOW on this pin will perform a reset of all Synchronous BiFlFO functions. 

Vcc 

Power 


There are three +5V power pins. 

GND 

Ground 


There are seven Ground pins at OV. 


2704tbl02 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Com’l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

—0.5 to +7.0 


Ta 

Operating ■ 
Temperature 

0 to +70 

-55 to +125 


Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 


Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 


lOUT 

DC Output Current 

50 

50 

mA 


2704 tbl 03 

NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operationai sections of this specification is not 
impiied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabiiity. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

IQI 

ESS 


QQ 

VCCM 

Military Supply Voltage 

la 



Hi 

Vccc 

Commercial Supply Voltage 

EH 


1221 

■1 

GND 

Supply Voltage 

0 

0 

0 

D 

Vih 

Input High Voltage 
Commercial 

1^^ 

— 

— 

V 

Vih 

Input High Voltage Military 

lag 

— 

— 

D 

HI 

Input Low Voltage 
Commercial and Military 

H 

H 

0.8 

V 


NOTE: 2704 tbl 04 


1 . 1 .5V undershoots are aliowed for 1 0ns once per cycie. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

1 Conditions | 

Max. 

Unit 

ClN^^i 

Input Capacitance 

< 

Z 

II 

o 

< 

10 

PF 

"CoiTF^ 

Output Capacitance 

1 VOUT = OV 1 

10 

PF 


NOTES: 2704 tbl 05 

1 . With output deselected. 

2. Characterized values, not currently tested. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial; Vcc = 5V ± 1 0%, Ta = 0°C to +70''C; Military: Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C) 


Symbol 

Parameter 

Min. 

IDT72615L 

IDT72605L 

Commercial 

ICLK = 25, 35, 50ns 

Typ. Max. 

Min. 

IDT72615L 

IDT72605L 

Military 

tCLK = 30, 35, 50ns 

Typ. Max. 

Unit 

IilH) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

mA 

Iol(2) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 


2.4 

— 

— 

2.4 

— 

— 

V 

VOL 

Output Logic "0" Voltage lour = 8mA 

— 

— 

0.4 

— 

— 

0.4 

V 


Average Vcc Power Supply Current 

— 

— 

230 

— 

— 

250 

mA 


1 . Measurements with 0.4V < Vin < Vcc. 

2. OE> Vih; 0.4 < VouT< Vcc. 

3. Tested with outputs open. Testing frequency f=20MHz 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS +5V 



In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 2 


or equivalent circuit 2704 dw 05 
Figure 2. Output Load 
* Includes jig and scope capacitances. 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5V±10%, Ta = 0''C to +70''C; Military: Vcc = 5V±10%, Ta = -55°C to +125°C) 




Com’l. 

Mil. 


Com'l. and Mil. 




Symbol 

Parameter 

IDT72615L25 
IDT72605L25 
Min. Max. 

IDT72615L30 
IDT72605L30 
Min. Max. 

IDT72615L35 
IDT72G05L35 
Min. Max. 

IDT72615L50 
IDT72605L50 
Min. Max. 

Unit 

Timing Figures 

fCLK 

Clock frequency 

— 

40 

— 

33 

— 

28 

— 

20 


— 

tCLK 

Clock cycle time 

25 

— 

30 

— 

35 

— 

50 

— 

ns 

4, 5.6,7 

tCLKH 

Clock high time 

10 

— 

12 

— 

14 

— 

20 

— 

ns 

4,5.6,7.12,13.14,15 

tCLKL 

Clock low time 

10 

— 

12 

— 

14 

— 

20 

— 

ns 

4,5.6,7.12,13,14,15 

tRS 

Reset pulse width 

25 

— 

30 

— 

35 

— 

50 

— 

ns 

3 

tRSS 

Reset set-up time 

15 

— 

18 

— 

21 

— 

30 

— 

ns 

3 

tRSR 

Reset recovery time 

15 

— 

18 

— 

21 

— 

30 

— 

ns 

3 

tRSF 

Reset to flags in intial state 

— 

25 

— 

30 

— 

35 

— 

50 

ns 

3 

tA 

Data access time 

3 

15 

3 

18 

3 

21 

3 

25 


5.7,8,9,10,11 

tcs 

Control signal set-up time^^^ 

6 

— 

7 

— 

8 

— 

10 

— 

ns 

4.5,6.7.8,9.10.11,12. 

13,14,15 

tCH 

Control signal hold time^’^ 

1 

— 

1 

— 

1 

— 

1 

— 

ns 

4,5.6,7,10,11,12,13, 

14,15 

tDS 

Data set-up time 

6 

— 

7 

— 

8 

— 

10 

— 

ns 

4,6,8,9.10.11 

tDH 

Data hold time 

1 

— 

1 

— 

1 

— 

1 

— 

ns 

4,6 

tOE 

Output Enable LOW to 
output data valid*^^ 

3 

13 

3 

16 

3 

20 

3 

28 

ns 

5,7,8,9,10.11 

tOLZ 

Output Enable LOW to data 
bus at low 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

5,7,8.9,10.11 

tOHZ 

Output Enable HIGH to data 
bus at high 

3 

13 

3 

16 

3 

20 

3 

28 

ns 

5,7,10,11 

tFF 

Clock to Full Flag time 

— 

15 

— 

18 

— 

21 

— 

30 

ns 

4,6,10,11 

tEF 

Clock to Empty Flag time 

— 

15 

— 

18 

— 

21 

— 

30 

ns 

5,7,8.9,10,11 

tPAE 

Clock to Programmable 
Almost Empty Flag time 

— 

15 

— 

18 

— 

21 

— 

30 

ns 

12,14 

tPAF 

Clock to Programmable 
Almost Full Flag time 

— 

15 

— 

18 

— 

21 

— 

30 

ns 

13,15 

tSKEWt 

Skew between CLKa & CLKb 
for Empty/Full Flags^^' 

12 

— 

15 

— 

17 

— 

20 

— 

ns 

4,5,6,7,8.9,10.11 

tSKEW2 

Skew between CLKa & CLKb 
for Programmable Flags^^^ 

19 

— 

22 

— 

25 

— 

34 

— 

ns 

4,7,12,13,14,15 


NOTES 


2704tbl08 


1 . Control signals refer to CSa, R/Wa, ENa, A 2 , Ai , Ao, RAYb, ENb. 

2. Minimum vaiues are guaranteed by design. 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

IDT’s SyncBiFlFO is versatile for both multiprocessor and 
peripheral applications. Data can be stored or retrieved 
from two sources simultaneously. 

The SyncBiFlFO has registers on all inputs and outputs. 
Data is only transferred into the I/O registers on clock edges, 
hence the interfaces are synchronous. Two dual-port FIFO 
memory arrays are contained in the SyncBiFlFO; one data 
buffer for each direction. Each Port has its own independent 
clock. Data transfers to the I/O registers are gated by the 
enable signals. The transfer direction for each port is 
controlled independently by a read/write signal. Individual 
output enable signals control whether the SyncBiFlFO is 
driving the data lines of a port or whether those data lines 
are in a high impedance state. The processor connected to 
Port A of the BiFlFO can send or receive messages directly 
to the Port B device using the 1 8-bit bypass path. 

The SyncBiFlFO can be used in multiples of IS-bits. In a 
36- to 36-bit configuration, two SyncBiFIFOs operate in 
parallel. Both devices are programmed simultaneously, 18 
data bits to each device. This configuration can be extended 
to wider bus widths (54- to 54-bits, 72- to 72-bits, etc.) by 
adding more SyncBiFIFOs to the configuration. Figure 1 
show multiple SyncBiFIFOs configured for multiprocessor 
communication. 

The microprocessor or microcontroller connected to Port 
A controls all operations of the SyncBiFlFO. Thus, all Port 
A interface pins are inputs driven by the controlling 
processor. Port B interfaces with a second processor. The 
Port B control pins are inputs driven by the second 
processor. 


RESET _ 

Reset is accomplished whenever the Reset (RS) input is 
taken to a low state with CSa, ENa and ENb HIGH. During 
reset, both internal read and write pointers are set to the 
first location. A reset is required after power up before a 
write operation can take place. The A->B and B->A FIFO 
Empty Flags (E Fab, EFba) and Programmable Almost Empty 
Flags (PAEab, PAEba) will be set to low after tR SF. The 
A->B and B->A FIFO Full Fla gs ( FFa b, F Fba) and 
Programmable Almost Full Flags (PAFab, PAFba) will be 
set to high after tRSF. After the reset, the offsets of the 
Almost-Empty Flags and Almost- Full Flags for the A->B 
and B^A FIFO offset default to 8. 

PORT A INTERFACE 

The SyncBiFlFO™ is straightforward to use in micro- 
processor-based systems because each port has a standard 
microprocessor control set. Port A interfaces with 
microprocessor through the three _^dress pins (A 2 -A 0 ) and 
a Chip_Select CSA pins. When CSA is asserted, A 2 ,Ai,Ao 
and R/Wa are used to select one of six internal resources 
(Tablet). 

With A2=0 and Ai=0, Ao determines whether data can 
be read out of output register or be written into the FIFO 
(Ao=0), or the data can pass through the FIFO through the 
bypass path (Ao=1). 

With A2=1, four programmable flags (two A->B FIFO 
programmable flags and two B->A FIFO programmable 
flags) can be selected: the A-»B FIFO Almost-Empty Flag 
Offset (Ai=0, Ao=0), A->B FIFO Almqst-Full Flag Offset 
(Ai=0, Ao=1), B->A FIFO Almost-Empty Flag Offset (Ai=1, 
Ao=0), B->A FIFO Almost-I^ Flag Offset (Ai=1 , Ao=1). 

Port A is disabled when CSa is deasserted and data A is 
in high impedance state. 




SYSTEM SYSTEM 

CLOCK A CLOCK B 


2704 drw04 

NOTES: 

1. Upper SyncBiFlFO only is used in 18- to 18-bit configuration. _ 

2, Control A Consists of RAYa, ENa, OEa, CSa, A 2 , Ai , Ao. Control B consists of R/Wb, ENb, OEb. 

Figure 1. 36- to 36-blt Processor Interface Configuration 
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IDT72605/IDT72615 
PARALLEL SyncBiFIFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CSA 

R/Wa 

ENa 

OEA 

Data A 

I/O 

Port A Operation 

0 

0 

0 

0 

1 

Data A is written on CLKa t. This write cycle immediately following 
low impedance cycle is prohibited. 

0 

0 

0 

1 

1 

Data A is written on CLKa t. 

0 

0 

1 

X 

1 

Data A is ignored 

0 

1 

0 

0 

0 

Data is read^’^ from RAM array to output register on CLKa t. 

Data A is low impedance 

0 

1 

0 

1 

0 

Data is read(i) from RAM array to output register on CLKa t. 

Data A is high impedance 

0 

1 

1 

0 

0 

Output register does not changeful. Data A is iow impedance 

0 

1 

1 

1 

0 

Output register does not change^^). Data A is high impedance 

1 

0 

X 

X 

1 

Data A is ignored (3) 

1 

1 

X 

X 

0 

Data A is high impedance(3) 


1 . When A 2 AiAo = 000, the next B->A FIFO value Is read out of the ou^ut register and the read pointer advances. It A 2 A 1 Ao = 001 , the bypass path is 
selected and bypass data from the Port B input register is read from ^e Port A output register. If A 2 A 1 A 0 O = 1XX, a flag offset register is selected 
and its offset is read out through Port A output register. 

2. Regardless of the condition of A 2 A 1 A 0 , the data in the Port A output register does not change and the B->A read pointer does not advance. 

3. If CSa is HIGH, then BYPe is HIGH. No bypass occur under this condition. 

Table 1. Port A Operation Control Signals 


BYPASS PATH 

The bypass paths provide direct communication between 
Port A and Port B. There are two full 18-bit bypass paths, 
one in each direction. During a bypass operation, data is 
passed directly between the input and output registers, and 
the FIFO memory is undisturbed. 

Port A initiate s an d terminates all bypass operations. 
The bypass flag, BYPb, is asserted to inform Port B that a 
bypass operation is beginning. The bypass flag state is 
controlled by the Port A contr ols, a lthough the BYPB signal 
is synchronized to CLKb. So, BYPb is asserted on the next 
rising edge of CLKb when A2AiAo=001and CSa is Low. 
When Port A r eturn s to normal FIFO mode (A2AiAo=000 or 
CSa is High), BYPb is deasserted on the next CLKb rising 
edge. 

Once the SyncBiFIFO is in bypass mode,_all data transfers 
are controlled by the_standard Port A (Ft/WA, CLKa, ENa, 
OEa) and Port B (FI/Wb, CLKb, ENb, OEb) interface pins. 
Each bypass path can be considered as a one word deep 
FIFO. Data is held in each input register until it is read. 
Since the controls of each port operate independently. Port 
A can be reading bypass data at the same time Port B is 
reading bypass data^ 

When R/Wa and ENa is LOW, data on pins Dao-Dai 7 is 
written into Port A input register. FollowirTg_the rising edge 
of CLKa for this write, the A-»B Full Flag (FFab) goes LOW. 
Subs^uent writes into Port A are blocked by internal logic 
until FFab goes HIGH agaiiT^ On the next CLKb rising 
edge, the A^B Empty Flag (EFab) goes HIGH indicating to 
Port B that data is available. Once R/Wb is HIGH and EN b 
is LOW, data is read into the Port B output register. OEb 
still controls whether Port B is in a high-impedance state. 
When (^B is LOW, the output register data appears at Dbo- 
Dbi 7. EFABjoes LOW following the CLKb rising edge for 
this read. FFab goes HIGH on the next CLKa rising edge. 


letting Port A know that another word can be written through 
the bypass path. 

Bypass data transfers from ^rt B to Port A work in a 
similar manner with EFba and FFba indicating the Port A 
output register state. 

When the Port A address changes from bypass mode 
(A2 AiAo= 001) to FIFO mode (A2AiAo=000) on the rising 
edge of CLKa, the data held in the Port B outp ut reg ister 
may be overwritten. Unless Port A monitors the BYPb pin 
and waits for Port B to clock out the last bypass word, data 
from the A-»B FIFO will overwrite data in the Port B output 
register. BYPb will go HIGH on the rising edge of CLKb 
signifying that Port B has finished its last bypass operation. 
Port B must read any bypass data in the output register on 
this last CLKb clock or it is lost and the SyncBiFIFO returns 
to F IFO operations. It is especially important to monitor 
BYPb when CLK b is much slower than CL^to avoid this 
condition. BYPb will also go HIGH after CSa is brought 
HIGH: in this manner the Port B bypass data may also be 
lost. 

Since the Port A processor controls CSa and the bypass 
mode, this scenario can be handled for B->A bypass data. 
The Port A processor must be set up to read the last bypass 
word before leaving bypass mode. 

PORT A CONTROL SIGNALS 

The Port A control signals pins dictate the various 

operations shown in Table 2 . Port A is accused when 

CSa is LOW, and is inactive if CSa is HIGH. FVWa and ENa 
lines determine when Data A can be written or read. If R/ 
Wa and ENa are LOW, data is written intojnput register on 
the low-to-high transition of CLKa. If R/Wa is HIGH and 
OEa is LOW, data comes out of bus and is read from 
output register into three-state buffer. Refer to pin 
descriptions for more information. 
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IDT72605/IDT72615 
PARALLEL SyncBiFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



A2 

Ai 

Ao 

Read 

Write 

0 

0 

0 

0 

B-»A FIFO 

A-»B FIFO 

0 

0 

0 

1 

1 8-bit Bypass Path 

0 

1 

0 

0 

A->B FIFO Almost- Empty 

Flag Offset 

0 

1 

0 

1 

A->B FIFOAImost-Full 

Flag Offset 

0 

1 

1 

0 

B->A FIFO Almost-Empty 

Flag Offset 

0 

1 

1 

1 

B->AFIFO Almost-Full 

Flag Offset 

1 

X 

X 

X 

Port A Disabled 


2704tblia 


Table 2. Accessing Port A Resources Using CSA, A2, At, and AO 


PROGRAMMABLE FLAGS 

The IDT S yncB iFl FO h as ^ht flags: four flags for A->B 
FIFO (EFab, PAEa b, PAFa b, FFab), and four flags for B-^A 
FIFO (EFba, PAEba, PAFba, FFba). The Empty and Full 
flags are fixed, while the Almost Empty and Almost Full 
offsets can be set to any depth through the Flag Offset 
Registers (see Table 3). The flags are asserted at the 
depths shown in the Flag Truth Table (Table 4). After 
reset, the programmable flag offsets are set to 8. This 
means the Almost Empty flags are asserted at Empty + 8 


words deep, and the Almost Full flags are asserted at Full - 

8 word s dee p. 

The PAEab is synchro nized to CLKb, while PAFab is 
synch roniz ed to CLKa; and PAEba is synchronized to CLKa, 
while PAFba is synchronized to CLKb. If the minimum time 
(tSKEW2) between a rising CLKb and a rising CLKa is met, 
the flag will change state on the current clock; otherwise, 
the flag may not change state until the next clock rising 
edge. For the specific flag timings, refer to Figures 12-15. 



17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 6 5 4 3 2 1 

0 

PAEab Register 

E 

cl] 

I ^ 

1 ^ 

I ^ 

1 X 1 

[H 

1 1 

nn 


A-^B FIFO Almost-Empty Flag Offset 

1 


17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 6 5 4 3 2 1 

0 

PAFab Register 


I ^ 

1 ^ 

X 

X 

1 X 

LX 

I X I 

X 


A->B FIFO Almost-Full Flag Offset 

!□ 


17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 6 5 4 3 2 1 

0 

PAEba Register 

E 

I ^ 

1 ^ 

X 

X 

1 X 

LX 

1 X 1 

X 


B->A FIFO Almost-Empty Flag Offset 

“1 


17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 6 5 4 3 2 1 

0 

PAFba Register 

[X] 

1 ^ 

1 ^ 

X 

X 

|xj 

cx 

L>lJ 

X 


B-^A FIFO Almost-Full Flag Offset 

1 


2704 tbi 1 1 

NOTE: 

1 . Bit 8 must be set to 0 for the IDT72605 (256 x 1 8) Synchronous BiFIFO. 


Table 3. Flag Offset Register Format 


Number ( 
in F 

From 

3f Words 

IFO 

To 

IF 

PRE 

RAP 

Pf 

0 

0 

Low 

Low 

High 

High 

1 

n 

High 

Low 

High 

High 

n+1 

D-(m+1) 

High 

High 

High 

High 

D-m 

D-1 

High 

High 

Low 

High 

D 

D 

High 

High 

Low 

Low 


n = Programmable Empty Offs et (PA Eab Register or PA Eba Register) 2704tbii2 

m = Programmable Full Offset (PAFab Register or PAFba Register) 

D = FIFO Depth (IDT72605 = 256 words, IDT72615= 512 words) 


Table 4. Internal Flag Truth Table 
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PARALLEL SyncBIFlFO 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PORT B CONTROL SIGNALS 

The Port B control signal pins dictate the various 
operations _shown in Table 5. Port B is independent of 
CSa. R/Wb and ENb lines determine when Data can be 
written or read in Port B. If R/Wb and ENb are LOW, data 
is written into input register, and on low-to-high transition of 
CLKb data is written into input register and the FIFO memory. 


R/^ 

INb 

oIb 

Data B 
I/O 

Port B Operation 

0 

0 

0 

1 

Data B is written on CLKb t. This write cycle immediately following output low 
impedance cycle is prohibited 

0 

0 

1 

1 

Data B is written on CLKb T. 

0 

1 

X 

1 

Data B is ignored 

1 

0 

0 

0 

Data is readtU from RAM array to output register on CLKb t, Data B is lovy 
impedance 

1 

0 

1 

0 

Data is readh) from RAM array to output register on CLKb T, Data B is high 
impedance 

1 

1 

0 

0 

Output register does not changei^), Data B is low impedance 

1 

1 

, 1 

0 

Output register does not change(2) , Data B is high impedance 


nw I CO. 

1 . When A 2 A 1 A 0 = 000 or 1 XX, the next A-^B FIFO value Is read out of the output register and the read pointer advances. If A 2 A 1 A 0 = 001 , the bypass 
path is selected and bypass data is read from the Port B output register. 

2. Regardless of the condition of A 2 A 1 A 0 , the data in the Port B output register does not change and the A->B read pointer does not advance. 


Table 5. Port B Operation Control Signals 


If R/Wb is high and OEb is LOW, data comes out of bus 
and is read from output register into three-state buffer. In 
bypass mode, if R/Wb is LOW, bypass m^sages are 
transferred into B->A output register. If R/Wa is HIGH, 
bypass messages are transferred into A->B output register. 
Refer to pin descriptions for more information. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Figures. Reset Timing 


CLKa 




Ao , Ai , A2 , 


xx^ :xxxxxx 


mNA 


CSa 


ENa 


FFab 


DA0-DA17 


CLKb 


-tCLK- 


-tCLKH ■ 




\\\\\ 


wwx 


\\\\\ 


-IFF- 


-tCLKL- 




^O^X XXXXXXXXX 




-tDS- 


tSKEWI 


DATA IN VALI 





///// 


> ^xxxxxxxxxxx: 

z£ZZZ7 


///// ' 


- NO OPEFIATION 


-IFF- 




tDH 


> 0<XXX><X xxx> 


READ 




NO READ 
OPERATION 






Figure 4. Port A (A->B) Write Timing 
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CLKa 

Ao , Ai , A2 , 

pJwa 

CSa 


ENa 

EFba 

DA0-DA17 

OEa 

CLKb 



2704 diw 08 


Figure 5. Port A (B->A) Read Timing 


CLKb 

R/Wb 

ENb 

FFba 

DB0-DB17 

CLKa 

Figure 6. Port B (B-^A) Write Timing 
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Figure 7. Port B (A->B) Read Timing 
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CLKb 

R/Wb 

ENb 

DB0-DB17 

CLKa 

Ao , Ai , A2 , 

R/Wa 

csa . eFk 

^BA 

DA0-DA17 

OEa 
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NOTE: 

1 . When tsKEwi s minimum specification, tPRUMax.) = tcLK + tSKEWi 
tsKEwi < minimum specification, tFRL(Max.) = 2tcLK_4^tsKEWi 
The Latency Timing apply oniy at the Empty Boundary (EF = Low). 


Figure 9. B^A First Data Word Latency after Reset for Simultaneous Read and Write 
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2704 drw13 


NOTES: 

1 . When CSa is brought HIGH, A->B Bypass m ode w ill switch to FIFO mode on the following CLKa low-to-high transition. 

2. After the bypass operation is completed, the BYPb goes from low-to-high; ttiis will reset all bypass flags. The bypass path becomes available for the 
next bypass operation. 

3. When A-side changed from bypass mode into FIFO mode, B-side only has one cycle to read the bypass data. On the next cycle, B-side will be 
forced back to FIFO mode. 


Figure 10. A-^B Bypass Timing 
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NOTES: 

1 . When CSa is brought HIGH, A-^B Bypass m ode w ill switch to FIFO mode on the following CLKa going low-to-high. 

2. After the bypass operation is completed, the BYPb goes from low-to-high; this will reset all bypass flags. The bypass path becomes available for the 
next bypass operation. 

3. When A-side changed from bypass mode into FIFO mode, B-side only has one cycle to read the bypass data. On the next cycle, B-side will be 
forced back to FIFO mode. 


Figure 11. B-> A Bypass Timing 
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NOTES: 

1 . tsKEW2 the minimum time between a rising CLKa edge and a rising CLKa edge for PAEab to change during that clock cycle. If the time between the 
rising edge of CLKa and the rising edge of CLKb is less than tsKEW, ttien PAEab may not go HIGH until the next CLKB rising edge. 

2. If a read is performed on this rising edge of the read clock, there will be Empty + (n + 1 ) words in the FIFO when PAE goes low. 

Figure 12. A-^B Programmable Almost-Empty Flag Timing 



NOTES: 

1 . tSKEW2 is the minimum time between a rising CLKb edge and a rising CLK a ed ge for PAFab to change during that clock cycle. If the time between the 
rising edge of CLKb and the rising edge of CLKa is less than tSKEwa, ttien PAFab may not go HIGH until the ne xt CL Ka rising edge. 

2. If a write is performed on this rising edge of the write clock, there will be Full - (m + 1 ) words in the FIFO when PAF goes low. 

Figure 13. A-»B Programmable Almost-Full Flag Timing 
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NOTES: 

1 . tsKEW 2 is the minimum time between a rising CLKa edge and a rising CLK Aedg e for PAEba to change during that clock cycle. If the time between the 
rising edge of CLKb and the rising edge of CLKa is less than tsKEW 2 , then PA&a may not go HIGH until the next CLK a rising edge. 

2. If a read is performed on this rising edge of the read clock, there will be Empty + (n - 1 ) words in the FIFO when PAE goes low. 


Figure 14. B-^A Programmable Almost-Empty Flag Timing 



NOTES: 

1 . tsKEW2 is the minimum time between a rising CLKb edge and a rising CLK a edg e for PAFba to change during that clock cycle, if the time between the 
rising edge of CLKb and the rising edge of CLKa is less than tsKEW2, then PAFba may not go HIGH until the ne xt CL Ka rising edge. 

2. If a write is performed on this rising edge of the write clock, there will be Full - (m + 1) words in the FIFO when PAF goes low. 


Figure 15. B-»A Programmable Almost-Full Flag Timing 
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Integrated Device Technology, Inc. 


PARALLEL ASYNCHRONOUS 
SINGLE-BANK BIDIRECTIONAL FIFO 
512 X 9-BIT, 1024 x 9-BIT, 2048 x 9-BIT 


PRELIMINARY 

IDT7271 

IDT7272 

IDT7273 


FEATURES: 

• Bidirectional data transfer 

• 512 X 9 organization (IDT7271 ) 

• 1024 X 9 organization (IDT7272) 

• 2048 X 9 organization (IDT7273) 

• Fast 25ns access time 

• Single bank FIFO memory with data flow in one direction 
at a time 

• Direction pin controls data flow from Port A-to-B, or Port 
B-to-A 

• Full and Empty flags 

• Fixed Almost-Full and Almost-Empty partial flags 

• Bypass and Diagnostic modes 

• 32-pin DIP, PLCC, LCC and SOJ 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT7271/7272/7273 are very high speed, low power 
FIFO memories that enhance processor-to-processor and 
processor-to-peripheral communications. The 727x family 
use a single bank of memory; therefore, allowing one port to 
be accessed at any time. A direction pin (DIR) is provided to 


determine data flow direction. When the DIR pin is Low , data 
flows from port A-to-B. Data flows in the opposite direction 
when the DIR pin is High . 

A device reset can be initiated at any time by_bringing the 
Rese t (RS) pin LO W wh ile holding the Read (RD), Bypass 
(BYP), Diagnostic (DIAG) and Write (WR) pins High . 

There are four separate flags on these ^IFOs. The two 
end-point flags are Empty (EF) and Full (FF); and the two 
partial flags with fixed offset size of 07H (eight bytes from the 
boundaries) areAlmost-Empty (AE) and Almost-Full (AF). All 
flags are active low. 

Bypass control allows data to be directly transferred from 
port A to port B, or vice versa, without going through the 
mem ory array. The bypass mode can be set by asserting the 
BYP pin (active Low). 

The diagnostic mode allows written data to be read through 
the same port. This provides systems memory self-test upon 
power up or after a system failure. 

The IDT7271/2/3 are fabricated using IDT's high speed 
submicron CEMOS™ technology. Military grade products are 
manufactured in compliant with the latest revision of MIL- 
STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAMS 



COMMERCIAL TEMPERATURE RANGE APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS 

SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x Q-BIT & 2048 x O-BIT 


PIN CONFIGURATIONS 


dqa4 \2 1 
DQA3 □ 2 
DQA2 [I 3 
DQai [I 4 
DQao H 5 
6 

WRAr 7 


AFC 10 

Di^C 11 
DQboC 12 
DQbi C 13 
DQB2C 14 
DQB3C 15 
DQbaC 16 


32 □ DQA5 


25 J Vcc 
24 □ RS 
23 H RBb 
22 C BYP 

21 C ^ 

20 C DQB8 
1 9 □ DQB7 
18 3 DQB6 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


^ CM CO ir> CD 

INDEX 6 6 6 6 (5 6 6 

V. QQQQQQQ 


4 3 2 L.j 32 31 30 


DQao 

)"] 5 

1 

29 

ll 

DQA8 


5..1 6 


28 


EF 

WRa 

)!!i 7 


27 

!"C 

DIR 

GND 

WRb 

X.'i 8 

J32-1 

L32-1 

26 


RDa 

)"] 9 

25 

IS 

Vcc 


)~i 10 


24 

["( 

RS 

DIAG 

P 11 


23 

vs 

RDb 

DQbo 

D 12 


22 

i"C 

BYP 

DQbi 

Li 13 


21 

i"C 

FF 


DIP 

TOP VIEW 


14 15 1_6 17 J 8 19 20 

r"i r*T r"T r“i r"T 

CM (O 't ID CD r- CD 

CD CD CD CD CD CQ CD 

a a a a o a a 

QQQQQQQ 


PLCC/LCC 
TOP VIEW 


PIN DESCRIPTION 


Symbol 


DQao-DQA 8 Data A 


DQbo-DQb 8 Data B 


RDa 



Reset 


Partial Flag 


Partial Flag 


Full Flag 


Empty Flag 


Power 


Ground 





Description 


9-bit data pins for port A. The DIR pin controls direction of these pins (input or output) 


9-bit data pins for port B. The DIR pin controls state of these pins (inputs or outputs) 


This input pin controls port A read operation. In bypass mode this pin controls the A port 
output enables. Active Low input. 


This input pin controls port B read operation. Active Low input. 


This input pin controls port A write opieration. In bypass mode this pin controls the port B 
output enables. Active Low input. 


This input pin controls port B write operation. Active Low input. 


This input pin determines data flow direction. When it is Low, data flows from port A to 
port B. When it is High, data flows in the opposite direction. 


Once the data is loaded, the DIAG pin can be asserted followed by the DIR pin's state 
change, the written data can then be read through the same port. 


This input pin sets the FIFO in the bypass mode, in which the FIFO acts as a transceiver. 
Active Low input. 


This pin resets all functions. Active Low input. 


This output pin is asserted when the FIFO is almost empty. Active Low output. 


This output pin is asserted when the FIFO is almost full. Active Low output. 


This output is asserted when the FIFO is completely full. Active Low output. 


This output is asserted when the FIFO is completely empty. Active Low output. 


One +5V power pins. 


One ground pin at OV. 
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IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS 

SINGLE-BANK BIDIRECTIONAL FIFO 512 x Q-BIT, 1024 x 9-BIT & 2048 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Com’l. 

Mil. 

nwni 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +155 

°C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2529 tbi 02 


1. StressesgreaterthanthoselistedunderABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 




Unit 

VCCM 

Military Supply 
Voltage 


5.0 

5.5 

V 

Vccc 

Commercial Supply 
Voltage 

H 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Votage 
Commercial 

2.0 

— 

— 

V 

ViH 

Input High Votage 
Military 

2.2 

— 

— 

V 


Input Low Voltage 
Com! and Mil. 

— 

— 

0.8 

V 


NOTE: 2529 tbI 04 


1 - 1 .5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ± 1 0%, Ta = 0°C to +70»C: Military: Vcc = 5.0V ± 1 0%, Ta = -55°C + 1 25°C) 


Symbol 

Parameter 

tA 

Min. 

IDT7271L 
IDT7272L 
ID77273L 
Commercial 
= 25, 35, 50ns 
Typ. 

Max. 

tA 

Min. 

IDT7271L 
IDT7272L 
IDT7273L 
Military 
= 30, 35, 50ns 
Typ. 

Max. 

Unit 

IilH) 

Input Leakage Current (Any Input) 

-1 

— 

1 

-10 

— 

10 

pA 

Iol(2 ) 

Output Leakage Current 

-10 

— 

10 

-10 

— 

10 

pA 

VOH 

Output Logic "1" Voltage louT= -2mA 

2.4 

— 

— 

2.4 

— 

— 


VOL 

Output Logic "0" Voltage loUT = 8mA 

— 

— 

0.4 

— 

— 

0.4 


ICClP) 

Average VCC Power Supply Current 

— 

75 

120 

— 

100 

150 

mA 

ICC2(3) 

Average Standby Current (Ra = Wa = 

Rb = Wb = RS = ViH) 

— 

8 

15 

— 

12 

25 

mA 

|CC3(^) 

Power Down Current (All Inputs = Vcc - 
0 .2V) 

— 

— 

8 

— 

— 

12 

mA 


NOTES: 2529 tbi 04 

1 . Measurements with 0.4 < Vin < Vcc. 

2. OE > ViH, 0.4 < VouT < Vcc. 

3. Tested at f = 20 MHz. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 


2529 tbi 05 


CAPACITANCE^^^ (Ta = +25“C, f = 1 .0 MHz) 


Symbol 

Parameter 

Condition 

Max. 

Unit 

Cin'®> 

Input Capacitance 

Vin = OV 

10 

PF 

COUT<^'^* 

Output Capacitance 

VOUT= OV 

10 

PF 


NOTES: 2529 tbi 06 

1 . This parameter is sampled and not 100% tested. 

2. With output deselected. 

3. Characterized values, not currently tested. 



1.1 KD 


30pF* 


or equivalent circuit 2529 dm 04 

Figure 1. Output Load 

•Includes jig and scope capacitances. 
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IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS 

SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BlT & 2048 x 9-BIT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Commercial: Vcc = 5.0V ±10%, Ta = 0“C to +70“C: Military: Vcc = 5.0V ±10%, Ta = -55°C + 125‘C) 




Commercial 

Military 

Commercial and Military 

1 

IDT7271L25 

IDT7272L25 

IDT7273L25 

IDT7271L30 

IDT7272L30 

IDT7273L30 

IDT7271L35 

IDT7272L35 

IDT7273L35 

IDT7271L50 

IDT7272L50 

IDT7273L50 

Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Reset Timing 

tRSC 

Reset Cycle Time 

35 

— 

40 

— 

45 

— 

65 

— 

ns 

tRS 

Reset Pulse Width 

25 

— 

30 

— 

35 

— 

50 

— 

ns 

tRSS 

Reset Set-up Time 

25 

— 

30 

— 

35 

— 

50 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— 

10 

— 

10 

— 

15 

— 

ns 

tRFV 

Reset to Flag Valid 

25 

— 30 

— 

35 

— 

50 

ns 

Read/Write Timing 

tA 

Read Access Time 

25 

— 

30 

— 

35 

— 

50 

ns 

tRC 

Read Cycle Time 

35 

— 

40 

— 

45 

— 

65 

— 

ns 

tRPW 

Read Pulse Width 

25 

— 

30 

— 

35 

— 

50 

— - 

ns 

tRR 

Read Recovery Time 

10 

— 

10 

— 

10 

— 

15 

— 

ns 

tDV 

Data valid from read pulse HIGH 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tRHZ 

Read HIGH to data bus at High Z 

— 

18 

— 

20 

— 

20 

— 

30 

ns 

tRLZ 

Read LOW to data bus at Low Z 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

twc 

Write Cycle Time 

35 

. — 

40 

— 

45 

— 

65 — 

ns 

tWPW 

Write Pulse Width 

25 

— 

30 

— 

35 

— 

50 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

15 

— 

ns 

tos 

Data Set-up Time 

15 

— 

18 

— 

18 

— 

30 

— 

ns 

tOH 

Data Hold Time 

0 

— 

0 

— 

1 

— 

5 

— 

ns 

Direction Change, Diagnostic and Bypass Timing 

tOFWL 

DIR Change to Write Low 

25 

— 

30 

— 

35 

— 

50 


ns 

tOFV 

DIR Change to Valid Flags 

— 

20 

— 

25 

— 

30 

— 45 

ns 

tDRL 

DIR Change to Read Low 

20 

— 

25 

30 

— 

35 

— - 

ns 

tDHDGL 

DIR Change to DIAG High 

0 

— 

0 

— ■ 

1 

— 

5 

— 

ns 

tORSU , 

DIR Setup 

10 

— 

15 

— 

20 

— 

30 

— 

ns 

tOGLDC 

DIAG Low to DIR Change 

10 

. — 

15 

— 

20 

— 

30 

— 

ns 

tDGHWL 

DIAG High to Write Low 

25 

— 

30 

— 

35 

— 

50 

— 

ns 

tDGWR 

DIAG Low to Write Low (either port) 

10 

— 

15 

— 

20 

— 

30 

— 

ns 

tBYSU 

BYP Set-up Time 

10 

— 

15 

— 

20 

' — 

30 

— 

ns 

tBYA 

Bypass Access Time 

— 

25 

— 

30 

— 

35 

— 

50 

ns 

tBYD 

Bypass Delay Time 

— 25 

— 30 

— 35 

— 

50 

ns 

Flag Timing 

tFEFV 

Full or Empty Flag Valid 

— 

20 

— 

25 

— 30 

— 

40 

ns 

tAFAEV 

Almost-Full or Empty Flag Valid 

— 

35 

— 

40 

— 

45 

— 

65 

ns 
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5.18 



























































































































































































































IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS 

SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BIT & 2048 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

IDT's Single-Bank BiFlFO family is versatile for both multi- 
processor and peripheral applications. The 727x family is a 
low-cost solution for bidirectional systems where data flow in 
only one direction at a time is needed. The Single-Bank 
BiFlFO implies that there is only one bank of memory shared 
by two ports, with a direction pin provided for altering data flow 
direction. 

Care must be taken to assure_that the appropriate flag is 
monitored by each system (i.e. FF is monitored on the writing 
side; EF is monitored on the reading_side). In general a write 
cycle cannot be allowed to begin if FF is asserted and a read 
cycle cannot be allowed to begin if EF is asserted. For addi- 
tional information, refer to Tech Note 8: Operating FIFOs on 
Full and Empty Boundary Conditions and Tech Note 6: De- 
signing with FIFOs. 

Reset 

A reset is initiated by bringing the R eset (^) pin Low, w hile 
holding the Read (RD), Bypass (BYP), Diagnostic (DIAG) and 
Write (WR) pins High. After a device reset, all internal pointers 
are cleared and flags are adjusted accordingly. For proper 
device operation, all control inputs pins must be stable before 
the reset signal is deasserted. A recovery time is required 
before loading the device or altering operation mode (Bypass, 
Diagnostic, etc). 

Flags 

There are four separate flags on the 7271/2/3 BiFlFO, two 
partial flags, a full flag and an empty flag._AII are active low. 
The two partial flags are the Almost Full (AF) and the Almost 
Empty (AE) flags, each with a fixed offset size of 07H (eight 
bytes from the empty or full conditions). These can be used 
as an early warnirTg_signal. The two other flags are fixed at 
Empty EF and Full FF. These are asserted during the last read 
or write operation respectively. These are used to prevent 
device overflow or underflow. 

Data Flow Direction 

Data can only flow from one port to another at any given 
time. The direction of data flow is determined by the state of 
the DIR pin. When the DIR pin is Low , data can be written only 
into port A. Data can be read only out of port B. Data flows in 
the opposite direction when the DIR pin is High . Data flow 
function can be changed at any time. By altering the DIR state, 
the two read and write pointers are reset and data flows in the 
opposite direction. The falling edge of the first write cycle is 
used to determine the end of the reset cycle. Flags outputs 
reflect the pointer states and thus change on the change of the 
DIR signal. 

Bypass Mode 

Asserting the BYP pin (active Low) places the device in the 
bypass mode. The FIFO functions as a simple transciever in 
this mode. Data can be directly written into or read out of a 
device which is connected to the B port by a device connected 
to the A port. 

While in this mode, both RDB and WRB must be held High. 


By asserting the WRA, d ata on the A port will be driven out the 
B port. By assertin g the RDA, data on the B port will be driven 
out the A port. The WRA signal is used to enable the B port' s 
bus ^ers. The RDA signal is used enable the A ports. WRA 
and RDA must not be low at the same time. 

Entering and exiting the bypass mode does not affect the 
internal pointers. The state of the DIR pin is ignored in the 
bypass mode. If DIR changes state in Bypass mode, the 
pointers will not reset until leaving the Bypass mode. If DIR 
changes state momentarily in Bypass mode there is no effect. 
Bypass mode does not alter flag states. 

Diagnostic Mode 

Many systems require memory testing upon power up or 
after asystem failure. The 727x family has a built-in diagnostic 
mode for self test. When in the diagnostic mode, written data 
can be read through the same port by altering the state of the 
DIR pin. In this case, the pointers are not reset (with direction 
change) allowing the retrieval of written data. The read and 
write pointers are reset upon exiting the diagnostic mode. The 
leading edge of the first write cycle experienced after leaving 
diagnostic mode is used to terminate the reset cycle. Flag 
operations are normal in diagnostic mode, reflecting only the 
relative states of the read and wri te po inters. Thus they 
change on the rising edge of the DIAG signal when the 
pointers are reset upon leaving diagnostic mode. 

The state of the DIR pin is latched when DIAG is brought 
low, determining which port of the FIFO is used for dia gnos- 
tics. If DIR is Low at the High-to-Low transition of DIAG, A port 
is used for diagnostics. If High, B port is used. Figure 12 
shows diagnostics for B port, but the timing also applies to A 
port diagnostics if DIR is inverted. 

Data can be loaded into the memory ar ray be fore or after 
setting the part into diagnostic mode. The DIAG pin must be 
asserted before by the DIR pin’s first state change. Once in 
the diagnostic mode, data that has been written can be 
retrieved through the same port by reading from that port. 
Reading and writing can continue indefinately until the diag- 
nostic mode has been exited. 
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IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS 

SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BIT & 2048 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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RDA, RDB 

BYP.tMG ^ ^ ^ 

U tRSS ► 
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^ tRFV 
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I 
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Figure 2. Reset Cycle Timing 


WRA or WRB 


DQao - DQA8 
or 

DQBO - DQB8 


two 


tWPW 
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k: 


INPUT DATA 




< 


INPUT DATA 
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Figure 3. Write Timing (A or B ) 
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IDT7271/IDT7272/IDT7273 PARALLEL ASYNCHRONOUS 

SINGLE-BANK BIDIRECTIONAL FIFO 512 x 9-BIT, 1024 x 9-BIT & 2048 x 9-BIT MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IN i ^OUT^ J ^OUT^ 


Figure 12. Diagnostic Mode Read/Write Timing and Diagnostic Reset Cycle. 


TABLE I — OPERATING MODES 


RS 

BYP 

DIAG 

DIR 

RDA 

WRA 


wre 

Operating Mode 

"LT 

■ 

1 

X 


1 

1 

1 

Device reset 

1 

1 

0 

0 

1 

“LT 

1 

1 

Diagnostic mode: data is being loaded through 
A port 

1 

1 

0 

1 

i_r 

1 

1 

1 

Diagnostic mode: data is being retrieved 
through A port 

1 

1 

0 

1 

1 

1 

1 

"LT 

Diagnostic mode: data is being loaded through 
B port 

1 

1 

0 

0 

1 

1 

n_r 

1 

Diagnostic mode: data is being retrieved 
through B port 

1 

0 

1 

X 

1 

0 

1 

1 

Bypass mode: Data flows from A port to B port 

1 

0 

1 

X 

0 

1 

1 

1 

Bypass mode: Data flows from B port to A port 

1 

1 

1 

0 

1 

i_r 

“LT 

1 

FIFO Mode: Asynchronous read/write. Data 
flows from port A to port B. 

1 

1 

1 

1 

i_r 

1 

1 

“LT 

FIFO Mode; Asynchronous read/write. Data 
flows from port B to port A 
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SPECIALITY MEMORY PRODUCTS 

‘ .JCTS 




MULTI-PORT RAMS 


Integrated Device Technology has emerged as the leading 
multi-port RAM supplier by combining CEMOS/BiCEMOS 
technology with innovative circuit design. With system per- 
formance advantages as a goal, we have brought system 
design expertise together with circuit and technology exper- 
tise in defining dual-port and four-port RAM products. Our 
dual-port memories are now industry standards. The syner- 
gistic relationship between advanced process technology, 
system expertise and unique design capability add value 
beyond that normally achieved. As an example, our dual-port 
memories provide arbitration along with a completely tested 
solution to the metastability problem. Various arbitration 
techniques are available to the designer to prevent contention 
and system wait states. On-chip hardware arbitration, 
"semaphore" token passing or software arbitration allow the 


most efficient memory to be selected for each application. At 
IDT, innovation counts only when it provides system advan- 
tages to the user. 

Both commercial and military versions of all IDT memories 
are available. Our military devices are manufactured and 
processed strictly in conformance with all the administrative 
processing and performance requirements of MIL-STD-883. 
Because we anticipated increased military radiation resis- 
tance requirements, all devices are also offered with special 
radiation resistant processing and guarantees. As the leading 
supplier of military specialty RAMs, IDT provides performance 
and quality levels second to none. 

Our commercial dual-port and four-port memories, in fact, 
share most processing steps with military devices. 


TABLE OF CONTENTS 


PAGE 

SPECIALTY MEMORY PRODUCTS 

IDT7130SA/LA 8K (1 K x 8) Dual-Port RAM (Master) 6.1 

IDT7140SA/LA 8K (1 K x 8) Dual-Port RAM (Slave) 6.1 

IDT7030SA/LA 8K (1 K x 8) Dual-Port RAM (Master) 6.2 

IDT7040SA/LA 8K (1 K x 8) Dual-Port RAM (Slave) 6.2 

IDT7132SA/LA 1 6K (2K x 8) Dual-Port RAM (Master) 6.3 

IDT7142SA/LA 16K (2K x 8) Dual-Port RAM (Slave) 6.3 

IDT7032SA/LA 1 6K (2K x 8) Dual-Port RAM (Master) 6.4 

IDT7042SA/LA 1 6K (2K x 8) Dual-Port RAM (Slave) 6.4 

IDT71321SA/LA 16K (2K x 8) Dual-Port RAM (Master with Interrupts) 6.5 

IDT71421SA/LA 16K (2K x 8) Dual-Port RAM (Slave with Interrupts) 6.5 

IDT701 2 1 8K (2K x 9) Dual-Port RAM 6.6 

IDT70121S/L 18K (2K x 9) Dual-Port RAM (Master with Busy and Interrupt) 6.7 

IDT70125S/L 18K (2K x 9) Dual-Port FIAM (Slave with Busy and Interrupt) 6.7 

IDT7133SA/I_A 32K (2K x 16) Dual-Port RAM (Master) 6.8 

IDT7143SA/LA 32K (2K x 1 6) Dual-Port RAM (Slave) 6.8 

IDT7134SA/LA 32K (4K x 8) Dual-Port RAM 6.9 

IDT71342SA/LA 32K (4K x 8) Dual-Port RAM (with Semaphore) 6.1 0 

IDT701 4S 36K (4K x 9-Bit) Dual-Port RAM 6.1 1 

IDT7099S 36K (4K X 9) Synchronous Dual-Port RAM 6.12 

IDT7005S/L 64K (8K x 8) Dual-Port RAM 6.1 3 

IDT7024S/L 64K (4K x 1 6) Dual-Port RAM 6.1 4 

IDT7006S/L 1 28K (1 6K x 8) Dual-Port RAM 6.1 5 

IDT7025S/L 1 28K (8K x 1 6) Dual-Port RAM 6.1 6 

IDT7050S/L 8K (1 K X 8) FourPort™ Static RAM 6.1 7 

IDT7052S/L 1 6K (2K x 8) FourPort™ Static RAM 6.1 8 

SUBSYSTEMS PRODUCTS (Please refer to pages indicated in Section 7 of this book.) 

MULTI-PORT MODULES 

IDT70M74 4K X 16 FourPort™ Static RAM Multichip Module 7.2 

IDT7M1002 16Kx 32 Dual-Port Static RAM Module 7.3 

IDT7M1014 4K X 36 BiCMOS Dual-Port Static RAM Module 7.4 

IDT7M1024 4K x 36 Synchronous Dual-Port Static RAM Module 7.5 

IDT7IVI1 01 2 2K X 36 Dual-Port Static RAM Module 7.6 

IDT7MB6036 128K x 16 Dual-Port RAM (Shared Memory Module) 7.7 

IDT7MB6046 64K x 16 Dual-Port RAM (Shared Memory Module) 7.7 

IDT7MB1 006 64K x 1 6 Dual-Port Static RAM Module 7.8 

IDT7MB6056 32K x 16 Dual-Port RAM (Shared Memory Module) 7.8 

IDT7MB1 008 32K x 1 6 Dual-Port Static RAM Module 7.8 

IDT7M1005 16K X 9 Dual-Port Static RAM Module 7.9 

IDT7M1004 8K X 9 Dual-Port Static RAM Module 7.9 

IDT7M1 001 1 28K X 8 Dual-Port Static RAM Module 7.1 0 

IDT7MP1 021 1 28K X 8 Dual-Port Static RAM Module 7.1 1 

IDT7M1 003 64K x 8 Dual-Port Static RAM Module 7.1 0 

IDT7MP1 023 64K x 8 Dual-Port Static RAM Module 7.1 1 
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CMOS DUAL-PORT RAM 

IDT7130SA/LA 

8K(1Kx 8-BIT) 

IDT7140SA/LA 



Integrated Device Technology, Inc. 


FEATURES 

• High-speed access 

—Military: 25/30/35/45/55/70/90/1 00/1 20ns (max.) 
—Commercial: 20/25/30/35/45/55/70/90/1 00ns (max.) 

• Low-power operation 
— IDT7130/IDT7140SA 

Active: 325mW (typ.) 

Standby: 5mW (typ.) 

— 1DT7130/IDT7140LA 
Active: 325mW (typ.) 

Standby: 1mW(typ.) 

• MASTER IDT71 30 easily expands data bus width to 
16-or-more-bits using SLAVE IDT7140 

• On-chip port arbitration logic (IDT7130 Only) 

• BUSY output flag on IDT7130: BUSY input on IDT7140 

• InT flag for port-to-port communication 

• Fully asynchronous operation from either port 

• Battery backup operation-2V data retention 

• TTL-compatible, single 5V ±10% power supply 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-86875 

• Industrial temperature range (-40‘'C to +85°C) is avail- 
able, tested to military electrical specifications 


DESCRIPTION 

The IDT7130/IDT7140 are high speed IK x 8 dual-port 
static RAMs. The IDT7130 is designed to be used as a 
stand-alone 8-bit dual-port RAM or as a "MASTER" dual- 
port RAM together with the IDT7140 "SLAVE" dual-port in 
16-bit-or-more word width systems. Using the IDT MAS- 
TER/SLAVE dual-port RAM approach in 16-or-more-bit 
memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

Both devices provide two independent ports with sepa- 
rate control, address, and I/O pins that permit independent 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance 
technology, these devices typically operate on only 325mW 
of power at maximum access times as fast as 20ns. Low- 
power (LA) versions offer battery backup data retention ca- 
pability, with each dual-port typically consuming 200|xW from 
a 2V battery. 

The IDT7130/IDT7140 devices are packaged in 48-pin 
sidebraze or plastic DIPs, 48- or 52-pin LCDs, 52-pin PLCCs, 
and 48-Lead flatpacks. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD- 
883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



RWr 

CEr 

OEr 

A9R 

A7R 

I/OOR 

I/07R 

A6R 

Aor 


INTr<^^ 


NOTES: 

1. IDT7130 (MASTER): BUSY is open drain output and requires pullup 
resistor. 

IDT7140 (SLAVE): BD^ is input. 

2. Open drain output: requires puliup resistor. 


CEMOS is a trademark of Integrated Device Technoiogy, inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT71 30SA/LA AND IDT71 40SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 
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DIP 

TOP VIEW 
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;zi8 
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48-PIN LCC/FLATPACK 
TOP VIEW 
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I hVA I i'i 


Vterm*^> 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

H 

lOUT 

DC Output 

Current 

50 

50 

mA 


21 22 23 24 25 26 27 28 29 30 31 32 33 

ri n n ri ri n n n ri n ri n ri 



QirccainiitctE 

55052 

52-PIN LCC/PLCC 
TOP VIEW 


RECOMMENDED 
DC OPERATING CONDITIONS 




Symbol 

Parameter 

Vcc 

Supply Voltage 

GND 

Supply Voltage 

ViH 

Input High Voltage 

ViL 

Input Low Voltage 





NOTE: 

1 . Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absoiute maximum rating conditions for extended 
periods may affect reiiability. 

2. Vterm must not exceed Vcc + 0.5V. 


1 . ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125°C 

OV 

5.0V±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V±10%) 


Symbol 

Parameter 

Test Conditions 

IDT7130SA 

IDT7140SA 

Min. Max. 

IDT7130LA 

IDT7140LA 

Max. Max. 

Unit 


Input Leakage 

Current*®* 

Vcc = 5.5V. ViN = OV to Vcc 

— 10 

— 5 

pA 

llLOl 

Output Leakage 

Current 

CE = ViH, VoUT = OV to Vcc 

— 10 

— 5 

pA 

VOL 

Output Low Voltage 
(I/O 0 -I/O 7 ) 

IOL = 4.0mA 

— 0.4 

— 0.4 

V 

VOL 

ESEBBBm 

loL = 16mA 

— 0.5 

— 0.5 

V 

VOH 

Output High Voltage 

lOH = -4 mA 

2.4 — 

2.4 — 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (^’8) (Vcc = 5.0V±10%) 


Symbol 

Parameter 

Test Conditions 

Version 

7130 X 20(2.6) 
7140x20(2.6) 
Typ. Max. 

7130x25 (6) 
7140 X 25 (6) 
Typ. Max. 

7130x30(6) 
7140x30*®) 
Typ. Max. 

7130 X 35 (^) 
7140 X 35 (^) 
Typ. Max. 

7130 X 45 
7140 X 45 
Typ. Max. 

Unit 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = ViL 

Outputs Open 
f = fMAxW 

>a;i SA 
Mil. ^ 

z z 

125 300 
125 240 

125 295 
125 235 

125 290 
125 230 

75 230 

75 185 

mA 

Com’l.pf 

LA 

125 265 
125 215 

125 260 
125 210 

125 255 
125 205 

75 195 

75 155 

75 190 

75 145 

ISBI 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > ViH 
f = fMAXW 

m. “ 


30 80 

30 60 

30 80 

30 60 

30 80 

30 60 

25 65 

25 55 

mA 

Coml“ 



EulKsi 


25 65 

25 45 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEiorCERSViH 
Active Port Outputs 
Open, f = fMAxW 

Mil. “ 

^ 

80 195 

80 160 

80 190 

80 155 

80 185 

80 150 

40 135 

40 110 

mA 

Com’l.^ 

80 180 
80 145 

80 175 

80 140 

80 170 

80 135 

40 130 

40 95 

40 120 

40 85 

ISB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs) 

Both Ports CEl and 
CEr S Vcc -0.2V 

ViN s Vcc -0.2V or 
VlN<0.2V,f = 0<®> 

Mil. ^ 

3E 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

mA 

Com'l.f^ 

LA 

1 0 15 

02 5 

1.0 15 

0.2 5 

1.0 15. 

0.2 5 

1.0 15 

0.2 4 

1.0 15 

0.2 4 

ISB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs) 

One Port CEior 

CEr > Vcc -0.2V 

ViN > Vcc -0.2V or 
VlN<0.2V 

Active Port Outputs 
Open, f = fMAxi"*) 

L 1.1 SA 
Mil. 

LA 

— — 

70 185 

70 150 

70 180 

70 145 

70 175 

70 140 

40 125 

35 95 

mA 

.. SA 
Com 1. 

LA 

70 175 

70' 140 

70 170 

70 135 

70 165 

70 130 

40 115 

35 90 

40 105 

35 80 


NOTES: 2689tbl05 

1 . ”x" in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55'’C to +1 25°C temperature range only. 

4. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1 /Irc, and using 
“AC TEST CONDITIONS” of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Not available in DIP packages, see 7030/40 data sheet. 

7. DIP packages for O^C to +70°C only, see 7030/40 data sheet. 

8. Vcc=5V, Ta=+ 25'>C for Typ. 

9. At Vcc<2.0V input leakages are undefined. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (^>6) (Continued) (Vcc = 5.0V +1 0%) 


Symbol 

Parameter 

Test Conditions 

Version 

7130 X 55 
7140 X 55 
Typ. Max. 

7130 X 70 
7140 X 70 
Typ. Max. 

7130x90 
7140x90 
Typ. Max. 

7130x100 
7140x100 
Typ. Max. 


Unit 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = Vil 

Outputs Open 
f = fMAX<^) 

Mil. ^ 

65 230 

65 185 

65 225 

65 180 

65 200 

65 160 


65 190 

65 155 

mA 

Com’l.f^ 

LA 

65 180 

65 140 

65 180 

65 135 

65 180 

65 130 

65 180 

65 130 



|SB1 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > Vih 
f = fMAXt'') 

SA 

Mil. ^ 


m 

25 65 

25 45 


25 65 

25 45 

mA 

Com’l.p)^ 

LA 



25 55 

25 35 

E9E9 



|SB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr > Vih 
A ctive Port Outputs 
Open, f = fMAXW 

Mil. ^ 

40 135 

40 110 

40 135 

40 110 

40 125 

40 100 

40 125 

40 100 

40 125 

40 100 

mA 

Com’l.^ 

40 115 

40 85 

40 110 

40 85 

40 110 

40 75 

40 110 

40 75 



|SB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs) 


m-i SA 

Mil. la 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

mA 

O .|SA 
Com l-L^ 

1.0 15 

0.2 4 

1.0 15 

0.2 4 

1.0 15 

0.2 4 

1.0 15 

0.2 4 



|SB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs) 

One Port CEbor 

CEr > Vcc -0.2V 

ViN > Vcc -0.2V or 
ViN < 0.2V 

Active Port Outputs 
Open, f = fMAX(4) 

..•I SA 
Mil. 

LA 

40 120 

35 90 

40 115 

35 85 

40 110 

35 80 

40 110 

35 80 

40 110 

35 80 

mA 

^ ..SA 
Com 1. 

LA 

40 100 

35 75 

40 100 

35 75 

40 95 

35 70 

40 95 

35 70 

— — 


NOTES: 2689tbl06 

1 . "x" in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 aS’C temperature range only. 

4. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/tRc, and using 
“AC TEST CONDITIONS” of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Vcc=5V, TA^+aS'C for Typ. 


DATA RETENTION CHARACTERISTICS {LA Version Only) 


Symbol 

Parameter 

Test Conditions 

IDT7130LA/IDT7140LA 

Min. Typ.*’^ Max. 

Unit 

Vdr 

Vcc for Data Retention 



2.0 

— 

0 

V 

ICCDR 

Data Retention Current 


Mil. 

— 

100 

4000 




Vcc = 2.0V. CE > Vcc -0.2V 

Com’l. 

— 

100 

1500 

pA 

tCDR^®) 

Chip Deselect to Data 

Retention Time 

ViN > Vcc -0.2V or Vin < 0.2V 


0 

— 

— 

ns 

tR(3) 

Operation Recovery 

Time 



tRc(2) 



ns 


NOTES: 2689tbi07 

1. Vcc = 2V, Ta = +25'’C 

2. tRc = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION WAVEFORM 


DATA RETENTION MODE 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 , 2, and 3 
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12500 


DATA OUT 


7750 : 


dp 100pF* 

{30pF for 20ns 
25ns, 30ns, 35ns, and 45ns) 


m 

Figure 1. Output Load 


5V 


12500 


DATA OUT - 
7750 



Figure 2. Output Load 
(for tHZ, tLZ, twz, and tow) 



BUSY or INT 



100pF* 

(30pF for 20ns, 25ns, 
30ns versions & 
rh 35ns military) 


Figure 3. BUS? and INT 
Output Load 


* Including scope and jig 


2689 drw 06 


6.1 


5 





IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(5) 


Symbol 

Parameter 

7130x20(2.6) 
7140x20(2.6) 
Min. Max. 

7130x25(6) 
71 40 X 25 (®) 
Min. Max. 

7130x30(6) 
7140x30(6) 
Min. Max. 

7130x35(7) 
7140x35(7) 
Min. Max. 

7130x45 
7140x45 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

- 

30 

— 

35 

— 

45 

— 


tAA 

Address Access Time 

— 

20 

- 25 

— 

30 

— 

35 

— 

45 


tACE 

Chip Enable Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

— 

45 


tAOE 

Output Enable Access Time 

— 


— 

12 

— 

15 

— 

25 

— 

30 


tOH 

Output Hold From Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tLZ 

Output Low Z Time (1.4) 

0 

— 

0 

— 

0 

— 

5 

— 

5 — 


tHZ 

Output High Z Time(i.4) 

—fi 

8 

— 

10 

— 

12 

— 

15 

— 

20 


tPU 

Chip Enable to Power Up Time(4) 

Ofl 

— 

0 

— 

0 

— 

0 - 

0 

— 


tPD 

Chip Disable to Power Down Time(4) 

“f| 

50 

— 

50 

— 

50 


50 

— 

50 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(5) (Continued) 


Symbol 

Parameter 

7130x55 
7140x55 
Min. Max. 

7130 

7140 

Min. 

x70 

x70 

Max. 

7130 

7140 

Min. 

x90 

xQO 

Max. 

7130x100 
7140x100 
Min. Max. 

7130x120(3) 
7140x120(3) 
Min. Max. 

Unit 

Read Cycie 

tRC 

Read Cycle Time 

55 — 

70 

— 

90 

— 

100 

— 

120 

— 


tAA 

Address Access Time 

— 

55 

— 

70 

— 

90 

— 

100 

— 

120 


tACE 

Chip Enable Access Time 

— 

55 

— 

70 

— 

90 

— 

100 

— 120 


tAOE 

Output Enable Access Time 

— 

35 

— 

40 

— 

40 

- 40 

— 

60 


tOH 

Output Hold From Address Change 

0 

— 

0 

— 

10 

— 

10 

— 

10 

— 


tLZ 

Output Low Z Time (i.4) 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tHZ 

Output High ZTime(i.4) 

— 

30 

— 

35 

— 

40 

— 

40 

— 

40 

30311 

tPU 

Chip Enable to Power Up Time(4) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

3E9i 

tPD 

Chip Disable to Power Down Time(4) 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 


1 . Transition is measured +500mV from iow or high impedance voltage witti ioad (Figures 1 . 2, and 3). 

2. 0°C to +70°C temperature range oniy. 

3. -55°C to +1 25°C temperature range oniy. 

4. This parameter guaranteed but not tested. 

5. “X’ in part numbers indicates power rating (SA or LA). 

6. Not available in DIP packages, see 7030/40 data sheet. 

7. DIP packages for 0°C to +70°C only, see 7030/40 data sheet. 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE 2. 4) 



NOTES: 2689 drw 07 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE=Vil. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 2 , EITHER SIDE (1. 3) 


CE 




OE 


DATAout 


-tACE - 




-tAOE- 


-tLZ- 


-tLZ- 






-tHZ- 




-tHZ- 


DATA VALID 




CURRENT 


Icc 

ISB 


h*-tPU-^ 

tPD > 

/ 

^50% 

50%' 


2689 drw 03 

NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Viu. 

3. Addresses valid prior to or coincident with CE transition low. 

4. GE = Vil. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) 


Symbol 

Parameter 

7130x20(2.0) 
7140x20(2.8) 
Min. Max. 

7130x25(8) 
7140 X 25(®) 
Min. Max. 

7130x30(8) 
7140 x30(®) 
Min. Max. 

7130x35(9) 
7140x35(9) 
Min. Max. 

7130x45 
7140x45 
Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Time(5) 

20 


25 

— 

30 

— 

35 — 

45 

— 


tEW 

Chip Enable to End of Write 

mm 

1^9 

20 

— 

25 

— 

30 

— 

35 

— 

|||||[^| 

tAW 

Address Valid to End of Write 

15 : 


20 

— 

25 

— 

30 

— 

35 

— 


tAS 

Address Set-up Time 

0 X 

11 :— 

0 

— 

0 — 

0 

— 

0 

— 



Write Pulse Width (6) 

15 

™ — 

20 

— 

25 

— 

30 

— 

35 

— 


tWR 

Write Recovery Time 

0 

IS — 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow 

Data Valid to End of Write 

mam 

mm 

12 

— 

15 

— 

20 

— 

20 

— 

BjgjU 

tHZ 

Output High Z Time (i. 4) 

—11 

1 8 

— 

10 

— 

12 

— 

15 

— 

20 


tDH 

Data Hold Time 

0 I:- 

;i — 

0 

— 

0 

— 

0 

— 

0 

— 

lUgil 

twz 

Write Enabled to Output in High Z(1.4) 



— 

10 

— 

12 

— 

15 

— 

20 


tow 

Output Active From End of Write (1. 4) 

u 

— 

0 

— 

0 

— 

0 

— 

0 

— 

Bjgil 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(7) 


Symbol 

Parameter 

7130x55 
7140x55 
Min. Max. 

7130x70 
7140x70 
Min. Max. 

7130 

7140 

Min. 

xOO 

x90 

Max. 

7130 X 100 
7140 X 100 
Min. Max. 

7130x120(9) 
7140x120(9) 
Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Timefs) 

55 

— 

70 

— 

90 

— 

100 

— 

120 

— 


tEW 

Chip Enable to End of Write 

40 

— 

50 

— 

85 

— 

90 

— 

100 

— 

9i9l 

tAW 

Address Valid to End of Write 

40 — 

50 

— 

85 

— 

90 

— 

100 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 — 

0 

— 

0 

— 



Write Pulse Width (s) 

40 

— 

50 

— 

55 

— 

55 

— 

65 

— 

HiBi 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow 

Data Valid to End of Write 

20 

— 

30 

— 

40 

— 

40 

— 

40 

— 

931 

tHZ 

Output High ZTime(i.4) 

— 

30 

— 

35 

— 

40 

— 

40 

— 

40 


tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


twz 

Write Enabled to Output in High ZD. 4) 

— 30 

— 

35 

— 

40 

— 40 

— 

50 


tow 

Output Active From End of Write D. 4) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 



1 . Transition is measured ±500mV from iow or high impedance voltage with load (Figures 1 , 2, and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25‘’C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tBAA + twp. 

6. Specified for OE at high (Refer to “Timing Waveform of Write Cycle”, Note 7) 

7. “X” in part numbers indicates power rating (SA or LA). 

8. Not available in DIP packages, see 7030/40 data sheet. 

9. DIP packages for O^C to +70'’C only, see 7030/40 data sheet. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

ParameterU) 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = ov 

11 

PF 

COUT 

Output Capacitance 

ViN = ov 

11 

PF 


1. This parameter is determined by device characterization but is not 
production tested. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING) (l>2-3>7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) (1.2.3, 5) 



^ twc ► 


ADDRESS y 

C > 

/ 

\ 


L 





CE 

\ 

tAS ► 


/ 

tWR 


tEW ► 


RJW 




2639 drw 10 

NOTES: 

1 . R/W must be high during ali address transitions. _ 

2. A write occurs during the overiap (tEW or twp) of a low CE and a low R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 

be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 

as short as the specified twp. 
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IDT7130SA/LA AND IDT7140SA/LA 

CMOS DUAL-PORT RAM 8K(1Kx 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGED 


Symbol 

Parameter 

7130 X 200.10) 
7140 x20(l-io) 
Mln. Max. 

7130x25(10) 
7140x25(10) 
Mln. Max. 

7130x30(10) 
7140x30(10) 
Min. Max. 

7130x35(11) 
7140x35(11) 
Min. Max. 

7130x45 
7140x45 
Min. Max. 

Unit 

BUSY TIMING (FOR MASTER IDT7130 ONLY) 

tBAA 

BUSY Access Time to Address 

— 

20 

— 

25 

— 30 

— 35 

— 

35 

ns 

tBDA 

BUSY Disable Time to Address 

— 

20 

— 

20 

— 25 

— 30 

— 

35 

BiSi 

tBAC 

BUSY Access Time to Chip Enable 

— 

20 

— 

20 

— 25 

— 30 

— 

30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

20 

— 

20 

— 25 

— 25 

— 

25 



Write Pulse to Data Delay(3) 

— 


— 

50 

— 50 

— 60 

' — 

70 

ns 

tDDD 

Write Data Valid to Read Data Delay(3) 

— 

^$35 

— 

35 

— 35 

— 35 

— 

45 

ns 

tAPS 

Arbitration Priority Set-up Time (4) 

5 i: 

ilS: — 

5 

— 

5 — 

5 — 

5 

— 

ns 

tBDD 

BUSY Disable to Valid Data(5) 

— ■■ 

Note 5 

— 

Note 5 

— Note 5 

— Note 5 

— 

Note 5 

ns 

BUSY 

NPUT TIMING (FOR SLAVE IDT7140 ONLY) ^ 

tWB 

Write to BUSY lnput(6) 

Or 

— 

0 

— 

0 — 

0 — 

0 

— 

ns 

tWH 

Write Hold After BUSY(7) 

12 

■ — 

15 

— 

20 — 

20 — 

20 

— 


tWDD 

Write Pulse to Data Delay(9) 

— 

50 

— 

50 

— 50 

— 60 

■ — 

70 


tDDD 

Write Data Valid to Read Data Delay (9) 

— 35 

— 

35 

— 35 

— 35 

— 

45 

HSH 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE W 


Symbol 

Parameter 

7130x55 
7140x55 
Min. Max. 

7130x70 
7140x70 
Min. Max. 

7130x90 
7140x90 
Min. Max. 

7130x100 
7140x100 
Mln. Max. 

7130x120(2) 
7140x120(2) 
Min. Max. 

Unit 

BUSY TIMING (FOR MASTER IDT7130 ONLY) 

tBAA 

BUSY Access Time to Address 

— 

45 

— 

45 

— 

45 

~ 50 

— 

60 

■B 

tBDA 

BUSY Disable Time to Address 

— 

40 

— 

40 

— 

45 

— 50 

— 

60 

■B 

tBAC 

BUSY Access Time to Chip Enable 

— 

35 

— 

35 

— 45 

— 50 

— 

60 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

30 

— 

30 

— 

45 

— 50 

— 60 

BiSi 

tWDD 


— 

80 

— 

90 

— 

100 

— 120 

— 

140 

ns 

tDDD 

Write Data Valid to Read Data Delay(^) 

— 55 

— 

70 

— 

90 

— 100 

— 

120 

ns 

tAPS 

Arbitration Priority Set-up Time(4) 

5 

— 

5 

— 

5 

■ — 

5 — 

5 

■ — 

Bjgil 

tBDD 

BUSY Disable to Valid Datal^) 

— 

Note 5 

— 

Note 5 

— ■ 

Note 5 

— Note 5 

— 

Note 5 

ns 

BUSY 

NPUT TIMING (FOR SLAVE IDT7140 ONLY) 

tWB 

Write to BUSY Inputl*’) 

0 

— 

0 

— 

0 

— 

0 — 

0 

— 

ns 

tWH 

Write Hold After BUSY!'’) 

. 20 

— 

20 

— 

20 

— 

20 — 

20 

— 

ns 

tWDD 

Write Pulse to Data Delay(9) 

— 

80 

— 

90 

— 

100 

— 120 

— 

140 

ns 

tDDD 

Write Data Valid to Read Data Delay (9) 

- 

— 

70 

— 

90 

— 100 

— ■ 

120 

ns 


NOTES: 2689*115 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +1 25°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master 1DT7130 only)”. 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, twDD-twp (actu^) or toDD-tow (actual). 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “X’ in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7140 
Only)”. 

10. Not available in DIP packages, see 7030/40 data sheet. 

11. DIP packages for 0°C to +70‘'C only, see 7030/40 data sheet. 
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IDT7130SA/LA AND IOT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY ^^’^’^^(FOR MASTER IDT7130 ONLY) 



twc ► 


ADDRr y 

^ MATCH 

/ 



h tWP ► 


R/Wr 



/ 


[tOH 



DATAinr 


> 

^ VALID 

3 

k ^ ^ 






ADDRl 


MATCH 


) 


tBDA— ► 

1 h 

tBDD ► 


BUSYl V 







DATA OUT L 

y 

^ VALID 


r tDDD w n 



NOTES: 

1 . To ensure that the earlier of the two ports wins. 2689 drw 1 1 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. 5E at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY ^^’^’^^(FOR SLAVE IDT7140 ONLY) 



■* twc ► 


ADDRr )> 

^ MATCH y 

/ 


h tWP ► 


R/Wr 


/ 

« k 1 

tDH 



DATAinr 

> 

^ VALID ^ 

/ 

\ 




ADDRl X 


MATCH 



^ 




DATA OUT L 

> 

^ VALID 


r tDDD H 



NOTES: 

1 . Assume BUSY input at Hi for the writing port, and OE at LO for the reading port 

2. Write Cycle parameters should be adhered to In order to ensure proper writing. 

3. Device is continuously enabled for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7140 ONLY) 


R/W 


BUSY 




-tWP- 






^WH-i 
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IDT7130SA/LA AND IDT7140SA/LA 

CMOS DUAL-PORT RAM 8K (IK x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION (FOR MASTER IDT7130 
ONLY) 

CEl valid FIRST: 


ADDR 
LAND R 



ADDRESSES MATCH 




CER VALID FIRST: 


ADDR 
LAND R- 


X 


ADDRESSES MATCH 


X 


CEr 

\ 7 

/ 

l^tAPS-^ 


CEl 


■* tBDC H 


BUSYl 


X 


X 


TIMING WAVEFORM OFCONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION^^) 
(FOR MASTER IDT71 30 ONLY) 


LEFT ADDRESS VALID FIRST: 



IRC OR twc ► 


ADDRl y 

^ ADDRESSES MATCH ^ 

( ADDRESSES DO NOT MATCH 

tAPS 

H 



addrr y 

/ 

XT 







BUSYr 


X 


X 


RIGHT ADDRESS VALID FIRST: 



IRC OR twc ► 


addrr y 

^ ADDRESSES MATCH ^ 

( ADDRESSES DO NOT MATCH X 

Taps 




ADDRl y 

/ 

X 

X 


•* tBAA 

1 BDA H 


BUSYl 


X 


X 


NOTE: 

1. CEl= CEr = ViL 
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IDT7130SA/LA AND IDT7140SA/LA 

CMOS DUAL-PORT RAM 8K (IK x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE <3) 


Symbol 

Parameter 

7130x200.4) 
7140x200.4) 
Min. Max. 

7130x25(4) 
7140 X 25 (^) 
Min. Max. 

7130x30(4) 
7140 x30('’) 
Min. Max. 

7130x35(5) 
7140x35(5) 
Min. Max. 

7130x45 
7140x45 
Min. Max. 

Unit 

Interrupt Timing 

tAS 

Address Set-up Time 

0 


0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tINS 

Interrupt Set Time 

BH 

WEM 

— 

25 

— 

30 

— 

35 

— 40 

ns 

tINR 

Interrupt Reset Time 


El 

— 

25 

— 

30 

— 

35 

— 

40 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 


OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


Symbol 

Parameter 

7130x55 
7140x55 
Min. Max. 

7130x70 
7140x70 
Min. Max. 

7130x90 
7140x90 
Min. Max. 

7130 X 100 
7140 X 100 
Min. Max. 

7130 X 120(2) 
7140x120(2) 
Min. Max. 

Unit 

Interrupt Timing | 

tAS 

Address Set-up Time 

0 — 

0 — 

0 — 

0 — 

0 — 

mm 

tWR 

Write Recovery Time 

0 — 

0 — 

0 — 

0 — 

0 — 

ns 

tlNS 

Interrupt Set Time 

— 45 

— 50 

— 55 

— 60 

— 70 

ns 

tINR 

Interrupt Reset Time 

— 45 

— 50 

— 55 

— 60 

— 70 

ns 


















































































IDT7130SA/LA AND IDT7140SA/LA 

CMOS DUAL-PORT RAM 8K (IK x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF INTERRUPT MQDEO.S) 

RIGHT SIDE SETS INTl: 



2689 drw 20 



2689 drw 21 

NOTES: 

1 . CEl = CEr = Vil 

2. INTr and TNTl are reset (high) during power up. 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


LEFT RIGHT 



NOTE: 

1. No arbitration in iDT71 40 (SLAVE). BUSY-iN inhibits write in iDT7140 (SLAVE). 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION: 

The IDT71 30/1 DT7 140 provides two ports with separate 
control, address, and I/O pins that permit independent access 
for reads or writes to any locations in memory. The IDT7130/ 
IDT7140 has an automatic power down feature controlled 
by CE. The CE controls on-chip power down circuitry that 
permits the respective port to go into a standby mode when 
not selected (CE high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its 
own Output Enable control (OE). In the read mode, the 
port's OE turns on the output drivers when set LOW. Non- 
contention READ/WRITE conditions are illustrated in Table 
1 . 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) 
is assigned to each port. The left port interrupt flag (TNTl) 
is set when the right port writes to memory location 3FE 
(HEX). The left port clears the interrupt by reading address 
location 3FE. Likewise, the right port interrupt flag (INTr) is 
set when the left port writes to memory location 3FF (HEX) 
and to clear the interrupt flag (INTr), the right port must 
read the memory location 3FF. The message (8-bits) at 
3FE or 3FF is user defined. If the interrupt function is not 
used, address locations 3FE or 3FF are not used as 
mailboxes, but as part of the random access memory. Refer 
to Table II for the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a 
chip enable match down to 5ns minimum and determ ine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determine which port has access and sets the delayed port's 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
important to 'note that the write operation is invalid for the 


port that has BUSY set LOW. The delayed port will have 
access when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
vali d before CE, on-chip control logic arbitrates between 
CEl and CEr for access; or (2) if the CE^s are low before 
an address match, on-chip control logic arbitrates between 
the left and right addresses for access (refer to Table II). In 
either mode of arbitration, the delayed port's BUSY flag is 
set and will reset when the port granted access completes 
its operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible t hat on e will activate its BUSYl 
while another activates its BUSYr signal. Both sides are 
now busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the "Busy Lock-Out" problem, IDT has developed 
a MASTER/SLAVE approach where only one arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which 
allow an interface to the MASTER with no external 
components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the wri ting of 
the SLAVE RAMs must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conve rsely, the 
write pulse must extend a hold time past BUSY to ensure 
that a write cycle takes place after the contention is resolved. 
This timing is inherent in all dual-port memory systems where 
more than one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a 
contention occurs, the write to the SLAVE will be inhibited 
due to BUSY from the MASTER. 
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IDT7130SA/LA AND IDT7140SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 


TABLE I - NON-CONTENTION 
READ/WRITE CONTROL^ 



Function 


CE 

OE 

DO-7 

X 

H 

X 

z 

Port Disabled and in Power 

Down Mode Isb 2 or Isb4 

X 

H 

X 

z 

CEr = CEl = H, Power Down 

Mode, ISB 1 or ISB3 

■■ 

L 

mm 

DATAin 

Data on Port Written into Memory(2) 

MSM 

■■ 

■■ 

DATAout 


■a 

L 

mm 

z 

High Impedance Outputs 


2689tblie 

NOTES: 

1. A oL-A9LM oR-A9R 

2. If BUSY = L, data is not written 

3. If BUSY = L, data may not be valid, see twoo and toDo timing. 

4. H = HIGH, L = LOW, X = DON’T CARE, Z = HIGH IMPEDANCE 


TABLE II - INTERRUPT FLAG(1> 4) 


1 Left Port 1 

1 Right Port { 

Function 

R/Wl 


OEl 

Aol-Asl 

InTl 

R/Wr 

^R 

OEr 

Aol-Asr 

INTr 

L 

L 

X 

3FF 

X 

X 

X 

X 

X 

L(2) 

Set Right TNTr Flag 

X 

X 

X 

X 

X 

X 

L 

L 

3FF 

H(3) 

Reset Right TRTr Flag 

X 

X 

X 

X 

L(3) 

L 

L 

X 

3FE 

X 

Set LeftlRTb Flag 

X 

L 

L 

3FE 

H(2) 

X 

X 

X 

X 

X 

Reset LeftlRTi Flag 


NOTES: 

1. Assumes SDsVl = IDsVr = H. 3. If IDsYr = L, then NC. 

2. ltSDsVL = L thenNC. 4. H = HIGH, L = LOW, X = DON’T CARE, NC = NO CHANGE 


TABLE III - ARBITRATION (2) 


Left Port 

Right Port 

Flags U) 

Function 

CEl 

Aol-Asl 

CEr 

Aor-Asr 

BJSYl 

BTJsYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

Aor-Asr 

L 

AoL-A9L 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 

LL5R 

= Aor-Asr 

LL5R 

= Aol-Asl 

H 

L 

L-Port Wins 

RL5L 

= Aor-Asr 

RL5L 

= Aol-Asl 

L 

H 

R-Port Wins 

LW5R 

= Aor-Asr 

LW5R 

= A0L-A9L 

H 

L 

Arbitration Resolved 

LW5R 

= Aor-Asr 

LW5R 

= AoL-A9L 

L 

H 

Arbitration Resolved 


NOTES: 

1 . INT Flags Don’t Care. 

2. X = DON’T CARE, L = LOW, H = HIGH 

LVSR = Left Address Valid > 5ns before right address. 
RV5L = Right Address Valid > 5ns before left address. 


2689 tbi 20 

Same = Left and Right Addresses match within 5ns of each other. 

LL5R = Left CE = LOW ^ 5ns before Right CE. 

RL5L = Right CE = LOW > 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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Integrated Device Technology, Inc. 


CMOS DUAL-PORT RAM 
8K(1Kx 8-BIT) 

PRELIMINARY 

IDT7030SA/LA 

IDT7040SA/LA 





FEATURES: 

• High-speed access 

— Military: 25/35/45ns (max.) 

— Commercial: 20/25/35ns (max.) 

• Low-power operation 
— IDT7030/40SA 

Active: 400mW (typ.) 

Standby: 7mW (typ.) 

— IDT7030/40LA 
Active: 400mW (typ.) 

Standby: 2mW (typ.) 

• MASTER IDT7030 easily expands data bus width to 16- 
or-more-bits using SLAVE IDT7040 

• On-chip port arbitration logic (IDT7030 only) 

• BUSY output flag on IDT7030; BUSY input on IDT7040 

• TnT flag for port-to-port communication 

• Fully asynchronous operation from either port 

• Battery backup operation-2V data retention 

• TTL-compatible, single 5V ±1 0% power supply 

• Military product compliant to MIL-STD-883, Class B 

• Industrial temperature range (-40°C to -h 85'’C) is avail- 
able, tested to military electrical specifications 


DESCRIPTION: 

The IDT7030/1DT7040 are high speed 1 K x 8 dual-port 
static FlAMs. The IDT7030 is designed to be used as a 
stand-alone 8-bit dual-port RAM or as a "MASTER" dual- 
port RAM together with the IDT7040 "SLAVE" dual-port in 
16-bit-or-more word width systems. Using the IDT MASTER/ 
SLAVE dual-port RAM approach in 16-or-m ore-bit memory 
system applications results in full-speed, error-free operation 
without the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address, and I/O pins that permit independent 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance 
technology, these devices typically operate on only 400mW 
of power at maximum access times as fast as 20ns. Low- 
power (LA) versions offer battery backup data retention 
capability, with each dual-port typically consuming 200p,W 
from a 2V battery. 

The IDT7030/1DT7040 devices are packaged in 48-pin 
sidebraze or plastic DIPs. Military grade product is 
manufactured in compliance with the latest revision of MIL- 
STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



NOTES: 2690drw01 

1 . IDT7030 (MASTER ): BUS Y is open drain output and requires puliup resistor. 
iDT7040 (SLAVE); BUSY is input. 

2. Open drain output: requires puilup resistor. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APRIL 1992 


©1992 Integrated Device Technology, Inc 
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IDT7030SA/LA AND IDT7040SA/LA 

CMOS DUAL-PORT RAM 8K (IK X 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


QElC 

R/WlC 

BDIYlC 

iriTLC 
OElC 
AolC 
Ail C 
A2LC 
A3L C 
A4LC 

asli: 

GNDC 
AglC 
A7LC 
AslC 
A9L[I 
I/OolC 
I/Oil C 
I/02L C 
I/03L E 
I/04LC 
I/OslC 
I/OglC 
I/07LC 



DIP 

TOP VIEW 


ABSOLUTE MAXIMUM RATINGS(l) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm<^> 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

'-C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


I^V/ I 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Vtirm must not exceed Vcc + 0.5V. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter (1) 

1 Conditions | 

Max. 

Unit 

CiN 

Input Capacitance 

< 

z 

II 

o 

< 

11 

PF 

Gout 

Output Capacitance 

< 

z 

II 

o 

< 

11 

PF 


mOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED 
DC OPERATING CONDITIONS 


mssi 

Parameter 

im 

cn 

wmm 

m 

Vcc 

Supply Voltage 

■a 

IQy 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

MM 

ViH 

Input High Voltage 

2.2 

— 

6.0(2) 

mm. 

ViL 

Input Low Voltaae 

-0.5<’> 

— 

0.8 

V 


1 . ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


2690 tbi 03 


6.2 


2 

































IDT7030SA/LA AND IDT7040SA/LA 

CMOS DUAL-PORT RAM 8K (IK x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

IDT7030SA 

IDT7040SA 

Min. Max. 

IDT7030LA 

IDT7040LA 

Max. Max. 

Unit 


Input Leakage 

Current!^* 

Vcc = 5.5V, ViN = OV to Vcc 

— 

10 

— 5 

pA 

|lLO| 

Output Leakage 

Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 5 

pA 

VOL 

Output Low Voltage 
fl/Oo-l/07) 

loL = 4.0mA 

— 

0.4 

— 0.4 

V 

VOL 

Open Drain Output 

Low Voltaqe (BUSY. IRT) 

lOL = 16mA 

— 

0.5 

— 0.5 

V 

VOH 

Output High Voltage 

lOH = -4 mA 

2.4 

— 

2.4 — 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^ ®^ (Vcc = 5.0V ±10%) 






7030 X 20<2) 

7030 X 25 

7030 X 35 

7030 X 45<3) 






7040 X 20<2) 

7040 X 25 

7040 X 35 

7040 X 45(®) 


Symbol 

Parameter 

Test Condition 

Version 

Typ. 

Max. 

Typ. Max. 

Typ. 

Max. 

Typ. 

Max. 

Unit 

Icc 

Dynamic Operating 

> 

II 

Mil. SA 

— 

— 

125 

300 

125 

290 

125 

285 

mA 


Current (Both Ports 

Outputs Open 

LA 

— 

— 

125 

240 

125 

230 

125 

225 



Active) 

f = 

Com’l. SA 

El 

265 

125 

260 

125 

250 

— 

— 





LA 

El 

215 

125 

210 

125 

200 

— 

— 


|SB1 

Standby Current 

OELandCER>ViH 

Mil. SA 

— 



KiB 


80 

30 

M 

mA 


(Both Ports — TTL 

f = fMAX*"** 

LA 

— 

111-" 

Bil 

E^l 


60 

30 




Level Inputs) 


Com'l. SA 


65 


65 

■CUM 

65 

— 

— 





LA 


..... 45 


45 


45 

— 

— 


|SB2 

Standby Current 

CELorClR> ViH 

Mil. SA 

— 


80 

195 


^^1 

80 

180 

mA 


(One Port — TTL 

Active Port Outputs 

LA 

— ■*;; 

|S:#_ 

80 

160 



80 

145 



Level Inputs) 

Open, f = fMAX<'‘) 

Com'l. SA 

80 

180 

80 

175 



— 

— 





LA 

80 

145 

80 

140 


1^1 

— 

— 


|SB3 

Full Standby Current 

Both Ports CEl and 

Mil. SA 


— 

1.0 

30 

1.0 

30 

1.0 

30 

mA 


(Both Ports — All 

CEr s Vcc - 0.2V 

LA 

’ 

I — 

0.2 

10 

0.2 

10 

0.2 

10 



CMOS Level Inputs) 

ViN > Vcc - 0.2V or 

Com'l. SA 

1 0 

15 

1.0 

15 

■y 

15 

— 

— 




ViN<0.2V,f = 0*®) 

LA 

02 

5 

0.2 

5 



— 

— 


|SB4 

Full Standby Current 

One Port CEior 

Mil. SA 


— 

70 

185 

70 

175 


■yi 

mA 


(One Port — All 

CEr > Vcc - 0.2V 

I A 


— 

70 

150 

70 

140 





CMOS Level Inputs) 

ViN> Vcc - 0.2V or 

Com'l. SA 


■Ujfl 

70 

170 

70 

160 

— 

— 




ViN < 0.2V Active Port 

LA 

El 


70 

135 

70 

125 

— 

— 




Outputs Open, f=fMAX<'*> 


m 

m 









NOTES: 2690tbl06 

1 . X in part numbers indicates power rating (SA or LA). 

2. O'C to +70'’C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. At f = fMAX, address and control lines (except Output Enable) are cycling atthe maximum frequency read cycle of 1 /tRC, and using "AC TEST CONDITIONS" 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Vcc=5V, Ta=+ 25°C for Typ. 

7. At Vcc<2.0V input leakages are undefined. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (U\ Version Only) 


Symbol 

Parameter 

Test Conditions 


Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2.0V, Cl > Vcc - 0.2V 


2.0 

— 

0 

V 

ICCDR 

Data Retention Current 

ViN > Vcc - 0.2V or ViN < 0.2V 

Mil. 

— 

100 

4000 

pA 




Com'l. 

— 

100 

1500 


tCDR(^> 

Chip Deselect to Data 
Retention Time 



0 

— 

— 

ns 

tR(3) 

Operation Recovery 

Time 



tRC^^* 

— 

— 

ns 


NOTES: 

1. Vcc = 2V. Ta = +25'’C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 

DATA RETENTION MODE 


Vcc 


CE 


4.5V 



■♦tCDR 


ViH 




Vdr> 2.0V 




5V 
•tR H 


Vdr 




VIH 


AC TEST CONDITIONS 


Input Pulse Levels 

GNDto3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 & 3 
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5V 


1250n 


DATA OUT • 


775nS ^ 30pF* 


m 


5V 


1250n 


DATA OUT ■ 


7750 5 ±5pp 


rh 


Figure 1. Output Load 
5V 


BUSY or INT- 


270n 


dl 30pF* 


rh 


Figure 3. BUsY and INT 
Output Load 


Figure 2. Output Load 
(for tHZ, tLZ, twz, and tow) 


2690 drw 04 


* Including scope and jig 
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IDT7030SA/LA AND 1DT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 


Symbol 

Parameter 

7030 X 20<2) 
7040 X 20<2) 
Min. Max. 

7030 X 25 

7040 X 25 

Min. Max. 

7030 X 35 

7040 X 35 

Min. Max. 

7030 X 45<=’) 
7040 X 45‘^) 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 — 

25 

— 

35 

— 

45 

— 

ns 

tAA 

Address Access Time 

— 20 

— 

25 

— 

35 

— 

45 

ns 

tACE 

Chip Enable Access Time 

— 20 

— 

25 

— 

35 

— 

45 

ns 

tAOE 

Output Enable Access Time 

— 10 

— 

12 

— 

25 

— 

30 

ns 

tOH- 

Output Hold From Address Change 

0 — 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time(''‘‘> 

0 — 

0 

— 

0 

— 

0 

— 

ns 

tHZ 

Output High ZTime*^'"** 


— 

10 

— 

15 

— 

20 

ns 

tPU 

Chip Enable to Power Up Time<'‘> 

MBi 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Time*'^' 

50 

— 

50 

— 

50 

— 

50 

ns 


NOTES: 2690 tbi 09 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “x” in part numbers indicates power rating (SA or LA). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE^^-^-^) 


ADDRESS 


DATAout 

2690 drwOS 



NOTE^: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE^^’^) 



NOTES: 

1 . R/W is high for Read Cycies. 

2. Device is continuousiy enabied, CE = Vil 

3. Addresses vaiid prior to or coincident with CE transition low. 

4. OE=Vil. 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^> 


Symbol 

Parameter 

7030 X 20*2) 
7040 X 20*2) 
Min. Max. 

7030 X 25 

7040 X 25 
Min. Max. 

7030 X 35 

7040 X 35 
Min. Max. 

7030 X 45*2) 
7040 X 45*2) 
Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Time*®* 

EsI^Hii 

25 

— 

35 — 

45 

— 

ns 

tEW 

Chip Enable to End of Write 


20 

— 

30 

— 

35 

— 

ns 

tAW 

Address Valid to End of Write 


20 

— 

30 

— 

35 

— 

ns 

tAS 

Address Set-up Time 

DBS 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width*®^ 


20 

— 

30 

— 

35 — 

ns 

tWR 

Write Recovery Time 


0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 


12 

— 

20 

— 

20 

— 

ns 

tHZ 

Output High Z Time*’’'*) 


— 

10 

— 

15 

— 

20 

ns 

tDH 

Data Hold Time 


0 

— 

0 

— 

0 

— 

ns 

twz 

Write Enabled to Output in High Z*’’** 

BSHI 

— 

10 

— 

15 

— 

20 

ns 

tow 

Output Active From End of Write*’’*) 

0 ■ — 

0 

— 

0 

— 

0 

— 

ns 


NOTES: 2690tbl10 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. O^C to +70°C temperature range only. 

3. -55”C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, two = tsAA + twp. 

6. Specified for OE at high (refer to “Timing Waveform of Write Cycle”, Note 7). 

7. “x" in part numbers indicates power rating (SA or LA). 
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ID77030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BlT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING)^^’^’^’^) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING)^^’2>=^'®) 


ADDRESS 

m 

R/W 

DATA IN 


X 


-two- 


X 


-tAW- 


-tAS • 


X 


X 


-tEW- 




-tDW- 




tWR 



X 


-tDH ■ 




2690 dm oa 

NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp) of a low CE and a low R/W. 

3. twH is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain In the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 

be placed on the bus for the required tow. If OE is high during a R/W controlled write cycle, this requirement does not apply and the write pulse can be 

as short as the specified twP. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 


Symbol 

Parameter 

7030 X 20*’* 
7040 X 20*’* 
Min. Max. 

7030 X 25 

7040 X 25 
Min. Max. 

7030 X 35 

7040x35 
Min. Max. 

7030 X 45*2* 
7040 X 45*2* 
Min. Max. 

Unit 

Busy Timing (For Master iDT7030 Oniy) 

tBAA 

BUSY Access Time to Address 

— 

20 

— 

25 

— 

35 

— 35 

ns 

tBDA 

BUSY Disable Time to Address 

— 

20 

— 

20 

— 

30 

— 35 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

20 

— 

20 

— 

30 

— 30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

20 

— 

20 

— 

25 

— 25 

ns 

tWDD 

Write Pulse to Data Delay*^> 

— ,360 

— 

50 

— 

60 

— 70 

ns 

tDDD 

Write Data Valid to Read Data Delay<^> 

— 

35 

— 

35 

— 

45 

— 55 

ns 

tAPS 

Arbitration Priority Set-up Time*'** 

5 ” 

— 

5 

— 

5 

— 

5 — 

ns 

tBDD 

BUSY Disable to Valid Data*®* 

— 

Note 5 

— 

Note 5 

— 

Note 5 

— Note 5 

ns 

Busy input Timing (For Siave IDT7040 Oniy) 

tWB 

Write to BUSY Input*®* 

0 

— 

0 

— 

0 

— 

0 — 

ns 

tWH 

Write Hold After BDSY*^* 

12 

— 

15 

— 

20 

— 

20 — 

ns 

tWDD 

Write Pulse to Data Delay*®* 

— 

50 

— 

50 

— 

60 

— 70 

ns 

tDDD 

Write Data Valid to Read Data Delay*®* 

— 

35 

— 

35 

— 

45 

— 55 

ns 


NOTES: 2690tbMi 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +1 aS'C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master IDT7030 only)". 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, twoo-twp (actual) or toDO-tow (actual). 

6. To ensure that the write cycie is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “x" in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With Port-to-Port Delay (for Slave IDT7040 
Only)”. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH (FOR MASTER IDT7030 ONLY) 



two ► 


ADDR R y 

MATCH ^ 

C 



U twp ► 


R/Wr 



/ 

• k 

tDH 



DATAinr 



^ VALID 


< 






addrl y(<r\ 


MATCH 


} 



|-*-tBDA tBDD 


BUSYl 

zx 





^ 



DATA OUT L 


^ VALID 


r tDODf"^^ n 



NOTES: 2690drw09 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LO for the reading port. 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY^^’^’^) (FOR SLAVE IDT7040 ONLY) 



two ► 


addrr y 

^ MATCH ]> 

c 


U tWP ► 


R/Wr 

s 



tDH 



DATAinr 

> 

^ VALID y 

< 




ADDRl X 


MATCH 







DATAoutl 

> 

( VALID 


r tDDD H 



NOTES: 

1 . Assume BUSV input at HI for the writing port, and OE at LO for the reading port. 2090 dm 10 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7040 ONLY) 
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IDT7030SA/LA AND IDT7040SA/LA 

CMOS DUAL-PORT RAM 8K (IK x S-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
(FOR MASTER IDT7030 ONLY) 
cel valid FIRST: 


ADDR 
LAND R 



ADDRESSES MATCH 



CEl 

/ 

/ ^ 

[*-tAPS 



tBAC H 

tBDC H 


BUSYr 

CEr valid FIRST: 

X 




X 


ADDR 
LAND R 


ADDRESSES MATCH 


X 


cer 

/ 

^ 

APS 


CEL 

tBAC H 

tBDC H 


BUSYl 


X 


X 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION^^) (FOR 
MASTER IDT7030 ONLY) 


LEFT ADDRESS VALID FIRST: 


BUSYR 


X 


X 



tRC OR twc ► 


ADDRl y 

^ ADDRESSES MATCH ^ 

^ ADDRESSES DO NOT MATCH X 

tAPS 

H 



ADDRr y 


>C 







RIGHT ADDRESS VALID FIRST: 


BUSYl 


X 


X 



■* tRC OR twc ► 


ADDRr y 

^ ADDRESSES MATCH ^ 

( ADDRESSES DO NOT MATCH X 

tAPS 

H 



ADDR L y 

C 

x 







NOTE: 

1. CEl = CEr = ViL 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) 


Symbol 

Parameter 

7030 X 20<^> 

7040 X 20(’) 
Min. Max. 

7030 

7040 

Min. 

x25 

x25 

Max. 

7030 X 35 

7040 X 35 
Min. Max. 

7030 X 45<2) 
7040 X 45<2) 
Min. Max. 

Unit 

1 Interrupt Timing | 

tAS 

Address Set-up Time 

0 

S — 

0 

— 

0 

— 

0 

— , 

ns 

tWR 

Write Recovery Time 

0 

f — 

0 

■ — 

0 

— 

0 

— 

ns 

tINS 

Interrupt Set Time 

— & 

20 

— 

25 

— 

35 

— 

40 

ns 

tINR 

Interrupt Reset Time 


20 

— 

25 

— 

35 

- 

40 

ns 

NOTES: 

1 . 0=0 to +70°C temperature range only. 

2. -55°C to +1 25°C temperature range only. 

3. “X” in part numbers indicates power rating (SA or LA). 









2690 tbl12 

TIMING WAVEFORM OF INTERRUPT MODE^^’^) 








LEFT SIDE SETS INTr: 











WRITE 3FF 
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IDT7030SA/LA AND IDT7040SA/LA 

CMOS DUAL-PORT RAM 8K (1K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF INTERRUPT MODE<^ ’2) 

FIGHT SIDE SETS INTl: 



2690 dtw18 


LEFT SIDE CLEARS INTl: 

ADDRl 

R/Wl 




2690drw19 

NOTES: 

1 . = UEr = ViL 

2. INTr and TnTl are reset (high) during power up. 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


LEFT RIGHT 



2690 drw 20 

NOTE: 

1 . No arbitration in IDT7040 (SLAVE). BUSY-IN inhibits write in IDT7040 (SLAVE). 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (1K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The 1DT7030/IDT7040 provides two ports with separate 
control, address, and I/O pins that permit independent access 
for reads or writes to any locations in memory. The IDT7030/ 
IDT7040 has an automatic power down feature controlled 
by CE. The CE controls on-chip power down circuitry that 
permits the respective port to go into a standby mode when 
not selected (CE high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port's 
OE turns on the output drivers when set LOW. Non- 
contention READ/WRITE conditions are illustrated in Table 
1 . 

The Interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) 
is assigned to each port. The left port interrupt flag (INTl) is 
set when the right port writes to memory location 3FE (HEX). 
The left port clears the interrupt by reading address location 
3FE (HEX). Likewise, the right port interrupt flag (WTr) is set 
when the left port writes to memory location 3FF (HEX) and 
to clear the interrupt flag (INTr) the right port must read the 
memory location 3FF. The message (S-bits) at 3FE or 3FF 
is user defined. If the interrupt function is not used, address 
locations 3FE or 3FF are not used as mailboxes, but as 
part of the random access memory. Refer to Table II for 
the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a 
chip enable match down to 5ns minimum and de termine 
which port has access. In all cases, an active BUSY flag will 
be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determine which port has access and sets the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
important to note th at the write operation is invalid for the 
port that has BUSY set LOW. The delayed port will have 
access when BUSY goes inactive. 


Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CE, on-chip control logic arbitrates between CEl 
and CEr for access; or (2) if the CEs are low before an 
address match, on-chip control logic arbitrates between the 
left and right addresses for access (refer to Ta ble II). In 
either mode of arbitration, the delayed port's BUSY flag is set 
and will reset when the port granted access completes its 
operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible that o ne will activate its BUSYl 
while another acitivates its BUSYr signal. Both sides are now 
busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the "Busy Lock-Out" problem, IDT has developed 
a MASTER/SLAVE approach where only one arbitrator, in 
the MASTER, is used. The SLAVE has BUSY inputs which 
allow an interface to the MASTER with no external 
components and with a speed advantage over other 
systems. 

When expanding dual-port RAMS in width, the writing of 
the SLAVE RAMS must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conversely, the 
write pulse must extend a hold time past BUSY to ensure that r™ 
a write cycle takes place after the contention is resolved. 

This timing is inherent in all dual-port memory systems where 
more than on chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a 
contention occurs, the write to the SLAVE will be inhibited 
due to BUSY from the MASTER. 
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IDT7030SA/LA AND IDT7040SA/LA 
CMOS DUAL-PORT RAM 8K (IK X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TABLE I - NON-CONTENTION 
READ/WRITE CONTROL^^) 


Left or Right Port*^^ 

Function 


CE 

OE 

DO-7 

X 

H 

X 

z 

Port Disabled and in Power 

Down Mode Isb 2 or iSB4 

X 

H 

X 

z 

CEr = CEl = H, Power Down 
Mode, ISBi or IsBs 

L 

D 

D 

DATAin 

Data on Port Written into Memory 

n 

L 

L 

DATAout 

Data in Memory Output on Port 


1 


z 

High Impedance Outputs 


NOTES: 2690tbl13 

1. A ol - A9 L Apr - Asr 

2. If BUSY = L, data is not written. 

3. If Busy = L, data may not be valid, see twoo and tooD timing. 

4. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 


TABLE II - INTERRUPT FLAG<^-^) 


Left Port 

Right Port 

Function 

R/Wl 

CEl 

OEl 

Aol-Asl 

InTl 

R/Wr 

CEr 

OEr 

Aor-Asr 

TFITr 

L 

L 

X 

3FF 

X 

X 

X 

X 

X 

L(2) 

Set Right INTR Flag 

X 

X 

X 

X 

X 

X 

L 

L 

3FF 

H(3) 

Reset Right INTR Flag 

X 

X 

X 

X 

L(3) 

L 

L 

X 

3FE 

X 

Set Left INTL Flag 

X 

L 

L 

3FE 

H(2) 

X 

X 

X 

X 

X 

Reset Left INTL Flag 


NOTES: 3. If BDSYr = L, then NC. 2690tbii4 

1. A ssume BDSYl := BU5Yr = H. 4. H = HIGH, L= LOW, X = DONT CARE, NC = NO CHANGE. 

2. If BDsYl = L, then NC. 


TABLE II - ARBITRATION^^’^) 


Left Port 

Right Port 

Flags^^) 

Function 

CEl 

Aol-Asl 

CEr 

Aor-Asr 

BUSYu 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

?tA0R-A9R 

L 

M0L-A9L 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 




L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 




LL5R 

=A0R-A9R 

LL5R 

=A0L-A9L 

H 

L 

L- Port Wins 

RL5L 

=A0R-A9R 

RL5L 

=A0L-A9L 

L 

H 

R-Port Wins 

LW5R 

=A0R-A9R 

LW5R 

=A0L-A9L 

H 

L 

Arbitration Resolved 

LW5R 

=A0R-A9R 

LW5R 

=A0L-A9L 

L 

H 

Arbitration Resolved 


NOTES: 2690tbii5 

1 . INT Flags Don't Care. 

2. X = DON'T CARE, L = LOW, H = HIGH. LV5R = Left Address Valid > 5ns before right address. RV5L = Right Address Valid > 5ns before left address. 
Same = Left and Right Addresses match within 5ns of each other. LL5F^ Left CE = LOW > 5ns before Right CE. 

RL5L = Right CE = LOW > 5ns before Left CE. LW5R = Left and Right CE = LOW within 5ns of each other. 
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CMOS DUAL-PORT RAM 

IDT7132SA/LA 

16K(2Kx 8-BIT) 

IDT7142SA/LA 


FEATURES: 

• High-speed access 

— Military: 25/30/35/45/55/70/90/1 00/1 20ns (max.) 

— Commercial: 20/25/30/35/45/55/70/90/1 00ns (max.) 

• Low-power operation 

— IDT7132/42SA 
Active: 325mW (typ.) 

Standby: 5mW (typ.) 

— IDT7132/42LA 
Active: 325m W (typ.) 

Standby: ImW (typ.) 

• Fully asynchronous operation from either port 

• MASTER IDT71 32 easily expands data bus width to 1 6-or- 
more bits using SLAVE IDT7142 

• On-chip port arbitration logic (IDT7132 only) 

• BUSY output flag on IDT71 32; BUSY input on IDT7142 

• Battery backup operation — 2V data retention 

• TTL-compatible, single 5V ±10% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD, Class B 

• Standard Military Drawing # 5962-87002 

• Industrial temperature range (-40°C to +85°C) is available, 
tested to miliary electrical specifications 


DESCRIPTION: 

The IDT7132/IDT7142 are high-speed 2K x 8 dual-port 
static RAMs. The IDT71 32 is designed to be used as a stand- 
alone 8-bit dual-port RAM or as a “MASTER” dual-port RAM 
together with the IDT7142 “SLAVE” dual-port in 16-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 1 6-or-more-bit memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address, and I/O pins that permit independent, asyn- 
chronous access for reads or writes to any location in memory. 
An automatic power down feature, controlled by CE permits 
the on-chip circuitry of each port to enter a very low standby 
power mode. 

Fabricated using IDT'sCEMOS™ high-performance tech- 
nology, these devices typically operate on only 325mW of 
power at maximum access times as fast as 20ns. Low-power 
(LA) versions offer battery backup data retention capability, 
with each dual-port typically consuming 200|j.W from a 2V 
battery. 

The IDT71 32/71 42 devices are packaged in a 48-pin 
sidebraze or plastic DIPs, 48- or 52-pin LCDs, 52-pin PLCCs, 
and a 48-lead flatpacks. Military grade product is manufac- 
tured in compliance with the latest revision of MIL-STD-883, 
Class B. 


FUNCTIONAL BLOCK DIAGRAM 



2692 dfw 01 

NOTE: 

1 . IDT7132 (MASTER ): BUS Y is open drain output and requires puilup resistor. 

IDT7142 (SLAVE): BDsY is input. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


€1992 Integrated Device Technology, Inc. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


CFlC 

1 


48 

□ Vcc 

R/WlC 

2 


47 

□ CEr 

BDsYlC 

3 


46 

□ R/Wr 

Aiol C 

4 


45 

□ bDsYr 

OElC 

5 


44 

□ Aior 

Aol C 

6 


43 

□ oEr 

Ail C 

7 


42 

□ Aor 

A2L C 

8 


41 

□ Air 

Asl C 

9 

D/! Q i 

40 

□ A2R 

A4L C 

10 

r4o— 1 

39 

□ A3R 

Asl C 

11 

& 

38 

□ A4R 

A6L C 

12 

C48-2 

37 

□ Asr 

AtlC 

13 


36 

□ Asr 

Asl C 

14 


35 

□ A7R 

A9L C 

15 


34 

□ Asr 

I/OOL C 

16 


33 

□ A9R 

I/OilC 

17 


32 

□ I/07R 

I/02L C 

18 


31 

□ I/06R 

I/03L C 

19 


30 

□ l/OsR 

I/04L C 

20 


29 

□ l.'04R 

l/OSL C 

21 


28 

□ I/03R 

I/06L C 

22 


27 

□ I/O 2 R 

I/07lC 

23 


26 

□ I/O 1 R 

gndc 

24 


25 

□ I/OOR 


DIP 

TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm<^> 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

"C 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

“C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2692tbl01 

1 . Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of the specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 



Aor 

Air 

A2R 

Asr 

A4R 

Asr 

Asr 

A7R 

Asr 

Aor 

I/07R 

l/OsR 


2692 drw 03 


48-PIN LCC/FLATPACK 
TOP VIEW 



52-PIN LCC/PLCC 
TOP VIEW 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 





Vcc 

Supply Voltage 

■a 


5.5 

■i 

GND 

Supply Voltage 

0 

0 

0 

■■ 

VIH 

Input High Voltage 

2.2 

— 

6 . 0 ‘ 2 ) 

■I 

ViL 

Input Low Voltage 

BigSD 

— 

KEI 

■■ 


1 . ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


2692 tbi 03 


6.3 


2 





























IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

iDT7132SA 

iDT7142SA 

Min. Max. 

iDT7132LA 

iDT7142LA 

Max. Max. 

Unit 

im 

Input Leakage 
Current*®* 

Vcc = 5.5V, ViN = OV to Vcc 


10 

— 

5 

pA 

|lLO| 

Output Leakage 
Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 
(l/OO-l/O?) 

lOL = 4mA 

— 

0.4 

— 

0.4 

V 

VOL 


loL = 16mA 

— 

0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLE VOLTAGE RANGE<^’^) (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

7132x20(2.6) 
7142x20(2.6) 
Typ. Max. 

7132x25(6) 
7142 X 25(6) 
Typ. Max. 

7132x30 (6) 
7142x30(6) 
Typ. Max. 

7132x35(7) 
7142x35(7) 
Typ. Max. 

7132x45 
7142x45 
Typ. Max. 

Unit 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE= ViL 

Outputs Open 

f = fMAX*'*) 

Mil. SA 



125 300 
125 240 

125 295 
125 235 

125 290 
125 230 

75 230 

75 185 

mA 

Com’l.^ 

125 265 
125 215 

125 260 
125 210 

125 255 
125 205 

75 195 

75 155 

75 190 

75 145 

|SB1 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > Vih 

f = fMAX<‘'> 

Mil. SA 
LA 

_ _ 

30 80 

30 60 

30 80 

30 60 

30 80 

30 60 

25 65 

25 55 

mA 

Bm 




25 65 

25 45 

25 65 

25 45 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEiorCERSViH 
Active Port Outputs 
Open, f = fMAX*^* 

Mil. SA 
LA 

— — 

80 195 

80 160 

80 190 

80 155 

80 185 

80 150 

40 135 

40 110 

mA 

Com'l.^ 

80 130 

80 145 

80 175 

80 140 

80 170 

80 135 

40 130 

40 95 

40 120 

40 85 

|SB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs 

Both Ports CEl and 
CEr s Vcc -0.2V 

ViN ^ Vcc -0.2V or 
VlN<0.2V,f = 0*®> 

Mil. ^ 

_ 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

mA 

Com’l.^ 

1.0 15 

0.2 5 

1.0 15 

0.2 5 

1.0 15 

0.2 5 

1.0 15 

0.2 4 

1.0 15 

0.2 4 

|SB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs) 

One Port CEl or 

CEr > Vcc -0.2V 

ViN > Vcc -0.2V or 
ViN < 0.2V 

Active Port Outputs 
Open, f = fMAxW 

Mil. SA 
LA 

— 

70 185 

70 150 

70 180 

70 145 

70 175 

70 140 

40 125 

35 95 

mA 

Com’I.SA 

LA 

70 175 

70 140 

70 170 

70 135 

70 165 

70 130 

40 115 

35 90 

40 105 

35 80 


NOTES; 2692tbl05 

1 . X in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. At f = fMax, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1 /tnc, and using “AC TEST CONDITIONS" 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Not available in DIP packages — see 7032/7042 data sheet. 

7. DIP packages for 0°C to +70°C temperature range only — see 7032/7042 data sheet. 

8. Vcc=5V. Ta=+ 25°C for Typ. 

9. At Vcc<2.0V input leakages are undefined. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (^>8) (Continued) (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

7132x55 
7142x55 
Typ. Max. 

7132 X 70 
7142 X 70 
Typ. Max. 

7132x90 
7142x90 
Typ. Max. 

7132x100 
7142x100 
Typ. Max. 

7132x120(3) 
7142 X 120 
Typ. Max. 

Unit 

Icc 

Dynamic Operating 
Current (Both Ports 
Active 

CE = ViL 

Outputs Open 
f = fMAx(^) 



65 225 
65 180 

65 200 
65 160 

gpMppl 

65 190 

65 155 

mA 

Com’l.^ 

65 180 
65 140 

65 180 
65 135 

65 180 
65 130 

65 180 
65 130 

— — 

|SB1 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CER S Vih 
f = fMAX<''> 

Mil. SA 
LA 

25 65 
25 55 

25 65 

25 55 

25 65 
25 45 

25 65 
25 45 


mA 

Com’l.^ 

25 65 
25 45 

25 60 

25 40 

25 55 
25 35 

25 55 
25 35 

Z Z 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr s Vih 
A ctive Port Outputs 
Open.f = fMAX('*) 

Mil. ^ 

40 135 
40 110 

40 135 
40 110 

40 125 
40 100 

40 125 
40 100 

40 125 

40 100 

mA 

^ .. SA 

Com l-LA 

40 115 
40 85 

40 110 
40 85 

40 110 
40 75 

40 110 
40 75 



ISB3 

Full Standby Current 
(Both Ports - All 

CMOS Level Inputs) 

Both Ports CEl and 
CEr S Vcc -0.2V 

ViN > Vcc -0.2V or 

ViN S 0.2V ,f = 0<=> 

Mil. ^ 

1.0 30 
0.2 10 

1.0 30 
0.2 10 

1.0 30 
0.2 10 

1.0 30 
0.2 10 

1.0 30 

0.2 10 

mA 

^ .. SA 

Com 1. LA 

1.0 15 
0.2 4 

1.0 15 
0.2 4 

1.0 15 
0.2 4 

1.0 15 
0.2 4 

— 

ISB4 

Full Standby Current 
(One Port - All CMOS 
Level Inputs) 

One Port CELor 

CEr > Vcc -0.2V 

ViN S Vcc -0.2V or 
VlN^0.2V 

Active Port Outputs 
Open, f = fMAx''*' 

Mil. SA 
LA 

40 120 
35 90 

40 115 
35 85 

40 110 
35 80 

40 110 
35 80 

40 110 

35 80 

mA 

Com’l.^ 

40 100 
35 75 

40 100 
35 75 

40 95 
35 70 

40 95 
35 70 

— — 


NOTES: 2692tbl06 


1 . X in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range oniy. 

3. -SS’C to +1 25'’C temperature range oniy. 

4. At f = fMax, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1 Arc, and using 
"AC TEST CONDITIONS” of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Not available in DIP packages — see 7032/7042 data sheet. 

7. DIP packages for O’C to +70”C temperature range only — see 7032/7042 data sheet. 

8. Vcc=5V, Ta=+ 25°C for Typ. 


DATA RETENTION CHARACTERISTICS (LA Version Only) 


Symbol 

Parameter 

Test Conditions 

IDT7132LA/IDT7142LA 

Min. Typ. Max. 

Unit 

Vdr 

Vcc for Data Retention 



2.0 

— 

0 

V 

ICCDR 

Data Retention Current 

Vcc = 2.0V, CEs Vcc -0.2V 

Mil. 

— 

100 

4000 

pA 



ViN 2 Vcc -0.2V or ViN < 0.2V 

Com’l. 

— 

100 

T5oo 

pA 

tCDR(3) 

Chip Deselect to Data 
Retention Time 


■ 

0 

— 

— 

ns 

tR(3) 

Operation Recovery 

Time 


■ 

tRC(2) 



ns 


NOTES: 2692tbl07 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT7132SA/LA AND 10771 42SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION WAVEFORM 


DATA RETENTION MODE 



AC TEST CONDITIONS 


Input Pulse Levels 

GND TO 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1,2, & 3 


2692 tbi 08 


2692 drw 05 


DATA OUT - 


7750, 


12500 


rfTOOpF* 

(30pF for 20ns 
25, 30,35, & 45ns 
r/7 versions) 


Figure 1. Output Load 

5V 


BUSY 


2700 


lOOpF* 

(30pF for 20ns, 25ns & 
30ns versions and 35ns 
ftl military) 


Figure 3. Busy Output Load 
(IDT7132 only) 


DATA OUT • 


7750 


5V 


12500 


m 


=b5pF* 


Figure 2. Output Load 
(for tHv, tLZ, twz, and tow) 


* Including scope and jig 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K {2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 


Symbol 

Parameter 

7132x20<2-®) 
7142x 20<2>®> 
Min. Max. 

7132x25*®’ 
7142x25*®’ 
Min. Max. 

7132x30*®’ 
7142x30*®’ 
Min. Max. 

7132x35*^ 
7142X35*^ 
Min. Max. 

7132x45 
7142x45 
Min. Max. 

Unit 

Read Cv 

rcle 

tRC 

Read Cycle Time 

20 

25 

— 

30 

— 

35 

— 

45 — 


tAA 

Address Access Time 

— 

^0 

— 

25 

— 

30 

— 

35 

— 

45 


tACE 

Chip Enable Access Time 

— 

•S20 

— 

25 

— 

30 

— 

35 

— 

45 

ns 

tAOE 

Output Enable Access Time 

— 


— 

12 

— 

15 

— 25 

— 30 


tOH 

Output Hold From Address Chanqe 

0 J 

::?■ — 

0 - 

0 

— 

0 

— 

0 — 


tLZ 

Output Low Z Time'^'"** 

0 ■■ i 

' — 

0 

— 

0 

— 

5 

— 

5 

— 


tHZ 

Output Hiqh Z Time*'’'** 


8 

— 

10 

- 12 

— 

15 

— 

20 


tPU 

Chip Enable to Power Up Time<'‘i 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time*'*’ 


50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 


2692tbl09 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^^ (Continued) 


Symboi 

Parameter 

7132x55 
7142x55 
Min. Max. 

7132x70 
7142x70 
Min. Max. 

7132x90 
7142x90 
Min. Max. 

7132x100 
7142 X 100 
Min. Max. 

7132 X 120*®’ 
7142 X 120*®’ 
Min. Max. 

Unit 

Read C\ 

rcie 

tRC 

Read Cycle Time 

55 

— 

70 

— 

90 

— 

100 

— 

120 

— 

ns 

tAA 

Address Access Time 

— 

55 

— 

70 

— 

90 

— 

100 

— 

120 

ns 

tACE 

Chip Enable Access Time 

— 

55 

— 

70 

— 

90 

— 

100 

— 

120 

ns 

tAOE 

Output Enable Access Time 

— 

35 

— 

40 

— 

40 

— 

40 

— 

60 

ns 

tOH 


0 



0 



10 



■ 10 



10 



ns 

tLZ 

Output Low Z Time**'"*’ 

5 

— 

5 

— 

5 

— 

5 - 

5 

— 

ns 

tHZ 

Output High Z Time**''^’ 

— 

30 

— 

35 

— 

40 

— 

40 

— 

40 


tPU 

Chip Enable to Power Up Time*'*’ 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time*^’ 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 


NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range oniy. 

3. -55”C to +1 25‘’C temperature range oniy. 

4. This parameter guaranteed but not tested. 

5. “x” in part numbers indicates power rating (SA or LA). 

6. Not avaiiabie in DIP packages — see 7032/7042 data sheet. 

7. DIP packages for 0°C to +70‘’C temperature range only — see 7032/7042 data sheet. 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE^^’^’^) 


ADDRESS 


-tRC- 




-tAA- 


X 


M tOH ► 


tOH— ► 


DATAout previous DATA VALID ^ 


^ DATA VALID ^ 


NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuousiy enabied, CE = Vil 

1 

2692 drw 07 


3. Addresses valid prior to or coincident with CE transition low. 

4. OE= ViL. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 2 , EITHER SIDE (1.3) 


CE 


OE 




DATAout 


-tACE- 




-tAOE- 


-tLZ- 


-tuz- 






CURRENT 


Icc 

ISB 


-tHZ- 




-tHZ- 


DATA VALID 





tPD 1 

7 

^50% 

50%' 




NOTES: 2692d™o8 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil 

3. A^resses valid prior to or coincident \with CE transition low. 

4. OE = Vil. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(^^ 


Symbol 

Parameter 

7132 x 20<2-8) 
7142x 20<2'8) 
Min. Max. 

7132 x 25'®) 
7142 x 25'®) 
Min. Max. 

7132x30'®) 
7142x30'®) 
Min. Max. 

7132x35'®) 
7142x35'®) 
Min. Max. 

7132 

7142 

Min. 

x45 

x45 

Max. 

Unit 

Write Cycle 

IBSaHI 

Write Cycle Time*®! 

20 

— 

25 

— 

30 

— 

35 

— 

45 

— 

ns 

tEW 

Chip Enable to End of Write 

15 

-4. 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tAW 

Address Valid to End of Write 

15 


20 

— 

25 

— 

30 

— 

35 

— 


tAS 

Address Set-up Time 

0 


0 

— 

0 

— 

0 

— 

0 

— 

mm 

tWP 

Write Pulse Width*®* 

15 

/'■V— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

0 . 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow 

Data Valid to End of Write 

10 

? — 

12 

— 

15 

— 

20 

— 

20 

— 

ns 

tHZ 

Output Hiqh Z Time*’’'** 

— 

8 

— 

10 

— 

12 

— 

15 

— 

20 

ns 

tDH 

Data Hold Time 


— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

twz 

Write Enabled to Output in Hiqh Z*’’'** 

EIH 

8 

— 

10 

— 

12 

— 

15 

— 

20 


tow 

Output Active From End of Write*^-'** 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTES: 2692tbiii 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2, and 3). 

2. 0“C to -i-70°C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tBAA -i- twp. 

6. Specified for OE at high (Refer to “Timing Waveform of Write Cycle”, Note 7) 

7. “X” in part numbers indicates power rating (SA or LA). 

8. Not available in DIP packages — see 7032/7042 data sheet. 

9. DIP packages for O^C to -h 70°C temperature range only — see 7032/7042 data sheet. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^> (Continued) 


Symbol 

Parameter 

7132x55 
7142x55 
Min. Max. 

7132x70 
7142x70 
Min. Max. 

7132x90 
7142x90 
Min. Max. 

7132x100 
7142x100 
Min. Max. 

7132x120(3) 
7142x120(3) 
Min. Max. 

Unit 

Write Cycle 

twc 

Write Cycle Time (5) 

55 

— 

70 

— 

90 

— 

100 

— 

120 

— 

ns 


Chip Enable to End of Write 

40 

— 

50 

— 

85 

— 

90 

— 

100 

— 


tAW 

Address Valid to End of Write 

40 

— 

50 

— 

85 

— 

90 

— 

100 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

twp 

Write Pulse Width (6) 

40 

— 

50 

— 

55 

— 

55 

— 

65 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 — 

0 

— 

KSH 

tow 

Data Valid to End of Write 

20 

— 

30 

— 

40 

— 

40 

— 

40 

— 

ns 

tHZ 

Output High Z Time (i.4) 

— 

30 

— 

35 

— 

40 

— 

40 

— 

40 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


twz 

Write Enabled to Output in High Z(1.4) 

— 

30 

— 

35 

— 

40 

— 

40 

— 

50 


tow 

Output Active From End of Write(i,4) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


1 . Transition is measured ±500mV from iow or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, two = tBAA + twp. 

6. Specified for at high (Refer to “Timing Waveform of Write Cycle”, Note 7) 

7. “X* in part numbers indicates power rating (SA or LA). 


CAPACITANCE (Ta = ^l^25°C,f = 1 .OMHz) 


Symbol 

Parameter (■•) 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

VIN = ov 

11 

PF 

COUT 

Output Capacitance 

VIN = OV 

11 

pF 


2692tbl13 

1 . This parameter is sampled and not 100% tested. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING)<^>2>3>7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) (^>2,3,5) 



2692 drwio 

NOTES: 

1 . R/W must be high during aii address transitions. 

2. A write occurs during the overiap (tEW or twp) of a iow CE and a iow R/W. 

3. twR is measured from the eariier of CE or R/W going high to the end of the write cycie. 

4. During this period, the i/0 pins are in the output state and input signais must not be appiied. 

5. if the CE iow transition occurs simultaneousiy with or after the R/W iow transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF ioad (inciuding scope and jig). 

7. if OE is iow during a R/W controiled write cycie, the write puise width must be iarger of twp or (twz + tow) to aliow the i/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7132SA/LA AND IDT7142SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGED 


Symbol 

Parameter 

7132 

7142 

Min. 

X 20 C-K? 
X 20 

Max. 

7132x25(10) 
7132x25 (10) 
Min. Max. 

7132x30(10) 
7142x30 
Min. Max. 

7132x35 (11) 
7132x35 (11) 
Min. Max. 

7132x45 
7142x45 
Min. Max. 

Unit 

Busy Timing (For Master IDT7132 Only) 

tBAA 


— 

20 

— 

25 

— 30 

— 35 

— 35 

ns 

tBDA 

Busy Disable Time to Address 

— 

20. 

— 

20 

— 25 

— 30 

— 35 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

2Q 

— 

20 

— 25 

— 30 

— 30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 


— 

20 

— 25 

— 25 

— 25 

ns 

tWDD 

Write Pulse to Data Delay (3) 

— 

50 

— 

50 

— 50 

— 60 

— 70 

ns 

IDDD 

Write Data Valid to Read Data Delay 

— 

35 

— 

35 

— 35 

— 35 

— 45 

ns 

tAPS 

Arbitration Priority Set-up Time (“*) 

5 

— 

5 

— 

5 — 

5 — 

5 — 

ns 

tBDD 

BUSY Disable to Valid Data (5) 

— 

Note 5 

— 

Note 5 

— Note 5 

— Note 5 

— Note 5 


Busy Input Timing (For Slave IDT7142 Only) 


Write to BUSY Input (6) 

0 

— 

0 

— 

0 — 

0 — 

0 — 

ns 

tWH 

Write Hold After BUSY (7) 

12 

— 

15 

— 

20 — 

20 — 

20 — 

ns 

tWDD 

Write Pulse to Data Delay 

— 50 

— 

50 

— 50 

— 60 

— 70 


tDDD 

Write Data Valid to Read Data Delay 


35 

— 

35 

— 35 

— 35 

— 45 

ns 


2692tbl14 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 


Symbol 

Parameter 

7132x55 
7142X55 
Min. Max. 

7132x70 
7142 X 70 
Min. Max. 

7132x90 
7142x90 
Min. Max. 

7132 X 100 
7142 X 100 
Min. Max. 

7132x120(2) 
7142X120(2) 
Min. Max. 

Unit 

Busy Timing (For Master IDT7132 Only) 

tBAA 

BUSY Access Time to Address 

— 

45 

— 

45 

— 45 

— 50 

— 60 

H[3i| 

tBDA 

BUSY Disable Time to Address 

— 

40 

— 

40 

— 45 

— 50 

— 60 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

35 

— 

35 

— 45 

— 50 

— 60 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

_ 

30 

— 

30 

— 45 

— 50 

— 60 

ns 

tWDD 

Write Pulse to Data Delay (3) 

— 

80 

— 

90 

— 100 

— 120 

— 140 

ns 

tDDD 

Write Data Valid to Read Data Delay(^) 

— 

55 

— 

70 

— 90 

— 100 

— 120 

ns 

tAPS 

Arbitration Priority Set-up Timet'*) 

5 

— 

5 

— 

5 — 

5 — 

5 — 

ns 

tBDD 

BUSY Disable to Valid Data (5) 

— 

Note 5 

— Note 5 

— Note 5 

— Note 5 

— Note 5 

ns 

Busy Input Timing (For Slave IDT7142 Only) 

tWB 

Write to BUSY lnput(6) 

0 

— 

0 

— 

0 — 

0 — 

0 - 


tWH 

Write Hold After BUSY(0 

20 

— 

20 

— 

20 — 

20 — 

20 — 

ns 

tWDD 

Write Pulse to Data Delay (9) 

— 

80 

— 

90 

— 100 

— 120 

— 140 


tDDD 

Write Data Valid to Read Data Delay (^) 

— 

55 

— 

70 

— 90 

— 100 

— 120 

ns 


NOTES: 2692tbl15 

1 . 0°C to +70°C temperature range only. 

2. -SS^C to +1 temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master IDT7132 only)”. 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, twoD-twp (actual) or Iddd - tow (actual) 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention, 

8. “x” in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With Port-to-Port Delay (For Slave IDT71 42 
Only)”. 

1 0. Not available in DIP packages — see 7032/7042 data sheet. 

11. DIP packages for 0°C to +70'’C temperature range only — see 7032/7042 data sheet. 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (FOR MASTER IDT7132 ONLY) 


ADDRr y 

( MATCH ^ 

/ 



h twp ► 


R/Wr 


^ 

/ 


tDH 



DATA IN R 



^ VALID 

3 

\ 






ADDRl 


MATCH 


1 


tBDA — ► 

1 h 

tBDD ► 


BUSYl 'y 


A 





DATAoutl 


( VALID 


n tDDD H) ► 



NOTES: 


1 . To ensure that the earlier of the two ports wins. 2692 d™ 1 1 

2. Write Cycie parameters shouid be adhered to in order to ensure proper writing. 

3. Device is continously enabied for both ports. 

4. 5E at LO for the reading port. 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY (FOR SLAVE IDT7142 ONLY) 



two ► 


ADDRr ^ 

^ MATCH ^ 

\ 


u twp ^ ► 


R/Wr 

S 

/ 

M fe 1 

tDH 



DATAinr 

> 

^ VALID y 

/ 

\ 




ADDRl X 


MATCH 







DATAoutl 

> 

VALID 


tDDD ► 



NOTES: 

1 . Assume BUSV input at HI for the writing port, and OE at LO for the reading port. 2692 dm 12 

2. Write Cycie parameters should be adhered to in order to ensure proper writing. 

3. Device is continuousiy enabled for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7142 ONLY) 
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IDT7132SA/LA AND IDT7142SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
(FOR MASTER IDT7132 ONLY) 

CEL VALID FIRST: 


ADDR addresses match 

L AND R 



CEL 

^ 

/ 

l^tAPS-^l 


CER 


tBDC H 


BUSYr 

CER VALID FIRST: 

X 


X 


X 


ADDR 
LAND R. 


ADDRESSES MATCH 


X 


CEr ^ 

\ / 


|-^tAPS-^ 


CEl 


^ tBDC ^ 


BUSYl 



2692 drw 15 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATI0N(^> 
(FOR MASTER IDT7132 ONLY) 


BUSYr 

RIGHT ADDRESS VALID FIRST: 


X 


X 


BUSYL 


NOTE: 

1. CEl = CEr = Vil 


X 


X 



^ tRC OR twc ► 


ADDR L y 

^ ADDRESSES MATCH 

( ADDRESSES DO NOT MATCH ^ 

tAPS 




ADDRr y 

( 

X 


1 BAA H 

tBDA H 



tRC OR twc ► 


ADDRr y 

^ ADDRESSES MATCH ^ 

^ ADDRESSES DO NOT MATCH ^ 

tAPS 




ADDR L y 

/ 

K 

>C 
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IDT7132SA/LA AND IDTri42SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


LEFT 


RIGHT 


R/W- 


BUSY' 


I — — +5V 





R/W 


R/W 


IDT7132 



MASTER 


BUSY 


BUSY 


1-5 V — — I 




R/W 

RAV 


IDT7142 


SLAVE 

BUSY 

BUSY 


R/W 


BUSY 


NOTE: 

1 . No arbitration in IDT7142 (SLAVE). BUSY-iN inhibits write in IDT7142 (SLAVE). 


FUNCTIONAL DESCRIPTION: 

The IDT71 32/42 provides two ports with separate control, 
address, and I/O pins that permit independent access for 
reads or writes to any locations in memory. These devices 
have an automatic power-down feature controlled by CE. The 
CE controls on-chip power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array (permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's DE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table 1. 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimu m and determine which port 
has access. In all cases, an active BUSY flag will be set for the 
delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determine which port has access and sets the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address data. It is 
important to note that the write operation is invalid for the port 
that has BUSY set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CE, on-chip control logic arbitrates between CEl 


and CEr for access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (refer to Table II). In either mode of 
arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 

MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to sixteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arrive at the same time, it is piilllllllH 
possible thatone will activate its BUSYLwhileanotheracitivates 
its BUSYr signal. Both sides are now busy and the CPUs will 
wait indefinitely for their port to become free. 

To avoid the "Busy Lock-Out" problem, IDT has developed 
a MASTER/SLAVE approach where only one arbitrator, in the 
MASTER, is used. The SLAVE has BUSY inputs which allow 
an interface to the MASTER with no external components and 
with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the writ ing of the 
SLAVE RAMs must be delayed, until after the BUSY input has 
settled. Othenwise, the SLAVE chip may begin a write cycle 
during a contention situation. Conversely , the write pulse must 
extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than on 
chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a cont ention 
occurs, the write to the SLAVE will be inhibited due to BUSY 
from the MASTER. 
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IDT7132SA/LA AND IDT7142SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 


TABLE I - NON-CONTENTION 
READ/WRITE CONTROL^^) 


mmasmmm 

Function 


m 

m 

DO-7 

X 

H 

X 

z 

Port Disabled and in Power 

Down Mode lsB 2 or ISB4 

X 

H 

X 

z 

CEr = CEl = H, Power Down 

Mode, ISBi or Isbs 

L 



DATAin 

Data on Port Written into Memoryt^) 

MSB 

L 

L 

DATAout 

Data in Memory Output on Port(3) 

■a 

L 

mm 

z 

High Impedance 


NOTES: 2692tbl16 

1. A ol - Ai ol Apr - Ai or 

2. If BUSY = L, data is not written 

3. If BUSY = L, data may not be valid, see twoo and teoD timing. 

4. H = HIGH, L = LOW, X = DON’T CARE, Z = HIGH IMPEDANCE 


TABLE II - ARBITRATI0N(^-2) 


Left Port 

Right Port 

Fiags 

Function 

CEl 

Aol- Aiol 

CEr 

Aor - Aior 

BUsYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

Aor -Aior 

L 

/Aol -Aiol 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-PortWins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 

LL5R 

= Aor -Aior 

LL5R 

= Aol -Aiol 

H 

L 

L-PortWins 

RL5L 

= Aor -Aior 

RL5L 

= Aol -Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor -Aior 

LW5R 

= Aol -Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor -Aior 

LW5R 

= Aol -Aiol 

L 

H 

Arbitration Resolved 


NOTES: 2692tbii7 

1. X = DON’T CARE. L = LOW, H = HIGH 

2. LV5R = Left Address Valid ^ 5ns before right address. 

RV5L = Right Address Valid > 5ns before left address. 

Same = Lett and Right Addresses match within 5ns of each other. 

LL5R = Left CE = LOW > 5ns before Right 
RL5L = Right CE - LOW > 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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Integrated Device Technology, Inc. 


CMOS DUAL-PORT RAM 
16K(2Kx 8-BIT) 


PRELIMINARY 

IDT7032SA/LA 

IDT7042SA/LA 


FEATURES 

• High-speed access 

— Military: 25/35/45ns (max.) 

— Commercial; 20/25/35ns (max.) 

• Low-power operation 
— IDT7032/42SA 

Active: 400mW (typ.) 

Standby: 7mW (typ.) 

— IDT7032/42LA 
Active: 400mW (typ.) 

Standby: 2mW (typ.) 

• Fully asynchronous operation from either port 

• MASTER IDT7032 easily expands data bus width to 16- 
or-more-bits using SLAVE IDT7042 

• On-chip port arbitration logic (IDT7032 only) 

• BUSY output flag on IDT7032; BUSY input on IDT7042 

• Battery backup operation -2V data retention 

• TTL-compatible, single 5V ±10% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 

• Industrial temperature range (-40''C to -h 85®C) is avail- 
able, tested to military electrical specifications 


FUNCTIONAL BLOCK DIAGRAM 


DESCRIPTION: 

The IDT7032/IDT7042 are high speed 2K x 8 dual-port 
static RAMs. The IDT7032 is designed to be used as a 
stand-alone 8-bit dual-port RAM or as a "MASTER" dual- 
port RAM together with the IDT7042 "SLAVE" dual-port in 
16-bit-or-more word width systems. Using the IDT MASTER/ 
SLAVE dual-port FIAM approach in 16-or-more-bit memory 
system applications results in full-speed, error-free operation 
without the need for additional discrete logic. 

Both devices provide two independant ports with separate 
control, address, and I/O pins that permit independent 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance 
technology, these devices typically operate on only 400mW 
of power at maximum access times as fast as 20ns. Low- 
power (LA) versions offer battery backup data retention 
capability, with each dual-port typically consuming 200|iW 
from a 2V battery. 

The IDT7032/7042 devices are packaged in 48-pin 
sidebraze or plastic DIPs. Military grade product is 
manufactured in compliance with the latest revision of MIL- 
STD-883, Class B. 



NOTE: 

1 . IDT7032 (MASTER ): BUS Y is open drain output and requires pullup resistor. 
1DT7042 (SLAVE): MJSY is input. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


CElC 

1 

^ 

48 

R/WlC 

2 


47 

BUSYlC 

3 


46 

Aiol C 

4 


45 

OElC 

5 


44 

AolC 

6 


43 

AilC 

7 


42 

A2LE 

8 


41 

AslC 

9 


40 

A4LC 

10 


39 

AslC 

GNDC 

11 

12 

C48-2 

38 

37 

AblC 

13 


36 

AtlC 

14 


35 

AblC 

15 


34 

AslII 

16 


33 

I/OolC 

17 


32 

I/OilC 

18 


31 

I/02lE 

19 


30 

I/OslC 

20 


29 

I/04L[I 

21 


28 

I/05LC 

22 


27 

I/OelC 

23 


26 

I/07LC 

24 


25 


□ BDsYr 

□ Aior 

□ OEr 


DIP 

Top Viow 


ABSOLUTE MAXIMUM RATINGS(l) 



Rating 

Commercial 

Military 


Vterm<^> 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

”0 

lOUT 

DC Output 

Current 

50 

50 

mA 


igOTE: 2693tbl01 


1 . Stresses greater than those listed under ABSOLUTE MAXI MU M RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated In the operational sections of this specification is 
notimplied. Exposure toabsolute maximum rating conditions for extended 
periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°Cto+125'’C 

OV 

5.0V±10% 

Commerciai 

O^C to +70°C 

OV 

5.0V ±10% 
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RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 





Vcc 

Supply Voltage 

■a 


B9 

mm 

GND 

Supply Voltage 

0 

0 

1 ° 1 

wm 

VIH 

Input High Voltage 

2.2 

— 


■ii 

ViL 



— 

EOi 

lx : 


1 . ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ±10%) 


Symbol 

Parameter 

Test Conditions 

IDT7032SA 

IDT7042SA 

Min. Max. 

IDT7032LA 

IDT7042LA 

Max. Max. 

Unit 


Input Leakage 

Current*^* 

Vcc = 5.5V, VlN = 0V to Vcc 

— 10 

— 

5 

pA 

|lLO| 

Output Leakage 

Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 
(l/Oo-l/O?) 

lOL = 4mA 

— 

0.4 

— 

0.4 

V 

VOL 

ESIBBBBW 

loL = 16mA 

— 

0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

lOH = -4 mA 

2.4 

— 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1>6) (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

7032x20(2) 
7042 X 20 

7032 X 25 
7042 X 25 

7032 X 35 
7042 X 35 

7032 X 45(3) 
7042 X 45(3) 

Unit 

Typ. Max. 

Typ. Max. 

Typ. Max. 

Typ. Max. 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = ViL 

Outputs Open 

f = fMAX<^> 

MIL. ^ 


125 300 
125 240 

125 290 
125 230 

125 285 
125 225 

mA 

mA 

COM'L. ^ 

125 265 
125 215 

125 260 
125 210 

125 250 
125 200 

__ 

lSB1 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEband CErsVih 

f = fMAX(^) 

MIL ^ 

— ?k§m 

30 80 

30 60 

30 80 

30 60 

30 80 

30 60 

mA 

mA 

COM'L. 

LA 

30 65 

30 45 

30 65 

30 45 

30 65 

30 45 

_ 

ISB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr 2 ViH 

Active Port Outputs 
Open, f = fMAxW 

MIL. lA 

— _ 

80 195 
80 160 

80 185 
80 150 

80 180 
80 145 

mA 

mA 

COM'L. ^ 

80 180 
80 145 

80 175 

80 140 

80 165 

80 130 

— — 

|SB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs) 

Both Ports CEl and 

CEr > Vcc -0.2V 

ViN > Vcc -0.2V or 

ViN < 0.2V, f = 0'®> 

SA 

MIL. la 



1.0 30 

0.2 10 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

mA 

mA 

COM'L. ^ 

t.O 15 
0.2 5 

1.0 15 

0.2 5 

1.0 15 

0.2 5 



|SB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs) 

One Port CEl or 

CEr > Vcc -0.2V 

ViN > Vcc -0.2V or 

ViN < 0.2V Active Port 
Outputs Open, f = (max!'') 

MIL. ^ 


70 185 

70 150 

70 175 

70 140 

70 170 

70 135 

mA 

mA 

COM'L. 

LA 


70 170 

70 135 

70 160 

70 125 

— — 


1 . X in part numbers indicates power rating (SA or LA). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25°C temperature range oniy. 

4. At f = fMAX, address and controi iines (except Output Enabie) are cyciing at the maximum frequency read cycie of 1 Arc, and using “AC TEST CONDiTIONS” 
of input ieveis of GND to 3V. 

5. f = 0 means no address or control iines change. Appiies oniy to inputs at CMOS level standby. 

6. Vcc=5V, Ta=+ 25°C for Typ. 

7. At Vcc<2.0V input ieakages are undefined. 


6.4 


3 




















































































































IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS {lA Version Only) 


Test Conditions 


Symbol 

Parameter 

Vdr 

Vcc for Data Retention 

ICCDR 

Data Retention Current 

tCDR^^) 

Chip Deselect to Data 
Retention Time 

tR(3) 

Operation Recovery 

Time 


Vcc = 2.0V. CE S Vcc -0.2V I COM'L 


NOTES: 

1. Vcc = 2V, Ta = +25'’C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 



iDT7032LA/iDT7042LA 
Min. Typ.<’^ Max. 


2.0 I — 0 


too 4000 


100 1500 




DATA RETENTION WAVEFORM 

DATA RETENTION MODE 
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AC TEST CONDITIONS 


Input Pulse Levels 

GNDTO3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 , 2 & 3 
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Figure 3. BUSY Output Load 
(IDT7032 only) 


Including scope and jig 































IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K X 8-BlT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) 


Symbol 

Parameter 

7032X20(2) 
7042 X 20(2) 
Min. Max. 

7032 X 25 
7042 X 25 
Min. Max. 

7032 X 35 
7042 X 35 
Min. Max. 

7032x45(2) 
7042 X 45 
Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

35 

— 

45 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

35 

— 

45 

B3|i 

tACE 

Chip Enable Access Time 

— 

20 

— 

25 

— 

35 

— 

45 

ns 

tAOE 

Output Enable Access Time 

— 1 

10 

— 

12 

— 

25 

— 

30 

ns 


Output Hold From Address Change 

0 

S — 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time (1.4) 

0 

I — 

0 

— 

0 

— 

0 

— 

ns 

tHZ 

Output High Z Time(L4) 

— 

s 8 

— 

10 

— 

15 

— 

20 


tPU 

Chip Enable to Power Up Time(4) 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Timet^) 

— o. 

50 

— 

50 

— 

50 

— 

50 

ns 


NOTES: 2693tbi08 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25'’C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “X" in part numbers indicates power rating (SA or LA). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE 


ADDRESS 


X 


-tRC- 


-tAA- 


h* tOH ► 


PREVIOUS DATA VALID ^ 





X 


-tOH- 


DATA VALID 


XEK 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE U-S) 



NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, ^ = Vil 

3. Addresses valid prior to or coincident with CE transition low. 

4. DE=Vil. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (7) 


Symbol 

Parameter 

7032 X 20(2) 
7042 X 20(2) 
Mln. Max. 

7032 X 25 
7042 X 25 
Min. Max. 

7032 X 35 
7042 X 35 
Min. Max. 

7032 x 45(3) 
7042 X 45(3) 
Mln. Max. 

Unit 

Write Cycle 


Write Cycle Time(5) 

20%, — 

25 — 

35 

— 

45 

— 

ns 

tEW 

Chip Enable to End of Write 

■Si 


20 

— 

30 

— 

35 

— 

■n^i 

tAW 

Address Valid to End of Write 

mm 

^91 

20 

— 

30 — 

35 

— 


tAS 

Address Set-up Time 

mm 

IB 

0 

— 

0 

— 

0 

— 


tWP 

Write Pulse Width!®) 

mm 


20 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

IS 

B 

0 

— 

0 

— 

0 

— 

ns 

tow 

Data Valid to End of Write 

HIIQggg 

^31 

12 

— 

20 

— 

20 

— 

ns 

tHZ 

Output High Z Time(i.4) 


mm 

— 

10 

— 

15 

— 

20 

ns 

tDH 

Data Hold Time 



0 

— 

0 - 

0 

— 

ns 

twz 

Write Enabled to Output in High Z(f.4) 

■w 

8 

— 

10 

— 

15 

— 

20 

IIQgll 

tow 

Output Active From End of Write (1.4) 


0 

— 

0 

— 

0 

— 

ns 


1 . Transition is measured iSOOmV from iow or high impedance voltage with load (Figures 1 , 2 and 3). 

2. O’C to +70°C temperature range only. 

3. -55'C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tBAA + twp. 

6. Specified for SE at high (Refer to “Timing Waveform of Write Cycle", Note 7) 

7. “x" in part numbers indicates power rating (SA or LA). 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter (1) 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = ov 

11 

pF 

COUT 

Output Capacitance 

ViN = ov 

11 

_ef_ 


1 . This parameter is sampled and not 1 00% tested. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (R/W CONTROLLED TIMING) 0 -2.3,7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING) (^>2,3.5) 


ADDRESS 

RA/V 


DATA IN 


> 

^ twc 

/ 

\ 


L 1 AW ►! 



\ 

-* tAS ► 


tWR 

tEW ► 






tDW ► 

tDH ► 

< 

> 



2693 drw 08 

NOTES: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp) of a low CE and a low R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured +500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7032SA/LA AND IDT7042SA/LA 

CMOS DUAL-PORT RAM 16K(2Kx 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGED 


Symbol 

Parameter 

7032x20(1) 
7042 X 20(1) 
Min. Max. 

7032 X 25 
7042 X 25 
Min. Max. 

7032 X 35 
7042 X 35 
Min. Max. 

7032x45(2) 
7042x45(2) 
Min. Max. 

Unit 

Busy Timing (For Master IDT7032 Only) 

tBAA 

BUSY Access Time to Address 

— . 

20 

— 

25 

— 

35 

— 35 

ns 

IBDA 

BUSY Disable Time to Address 

— 

20 

— 

20 

— 

30 

— 35 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— I 

20 

— 

20 

— 

30 

— 30 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

— 

20 

— 

20 

— 

25 

— 25 

ns 

tWDD 

Write Pulse to Data Delay (3) 

— 

50 

— 

50 

— 

60 

— 70 

ns 

tDDD 

Write Data Valid to Read Data Delay 

— .;:s 

35 

— 

35 

■ — 

45 

— 55 

ns 

tAPS 

Arbitration Priority Set-up TimeH) 

5 

ii — 

5 

— 

5 

— 

5 — 

ns 

tBDD 

BUSY Disable to Valid Data (s) 

— 

Note 5 

— 

Note 5 

— Note 5 

— Note 5 

ns 

Busy Input Timing (For Slave IDT7042 Only) 

■2391 

Write to BUSY Input (6) 

0 

f — 

0 

— 

0 

— ■ 

. 0 — 


tWH 

Write Hold After BUSY (7) 

12 

, — 

15 

— 

20 

— 

20 — 

ns 

tWDD 

Write Pulse to Data Delay 

- 50 

— 

50 . 

— 

60 

— 70 

ns 

tDDD 

Write Data Valid to Read Data Delay 


35 

— 

35 

— 

45 

— 55 

ns 
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1 . 0°C to +70°C temperature range only. 

2. -55°C to +1 25°C temperature range only. 

3. Port-to-port delay ttirough RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master IDT7032 only)". 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, twoo-twp (actual) or toDO - tow (actual). 

6. To ensure that the write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “x" in part numbers indicates power rating (SA or LA). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With Port-to-Port Delay (For Slave IDT7042 
Only)”. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (■•.2,3)(for MASTER IDT7032 ONLY) 


ADDRr 


R/Wr 


DATAinr 


ADDRl 


BUSYl 


DATA OUT L 


NOTES: 2693 drw 09 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LO for the reading port. 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY(1>2>3) (FOR SLAVE IDT7042 ONLY) 



NOTES: 2693 drw 10 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (FOR SLAVE IDT7042 ONLY) 


R/W 


BUSY 

2693 drw 1 1 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K {2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1 , CE ARBITRATION 
(FOR MASTER IDT7032 ONLY) 

CEl valid FIRST: 

ADDR \/ ADDRESSES MATCH V'' 

L AND R 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION (1) 
(FOR MASTER IDT7032 ONLY) 

LEFT ADDRESS VALID FIRST: 



2693 drw 14 


RIGHT ADDRESS VALID FIRST: 


ADDRr 

ADDRl 

bUsyl 



NOTE: 

1 . CEl = CEr = ViL 


2693 drw 15 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BlT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT 


RIGHT 


RAV- 


BUSY- 


f—WV— +5V 






R/W 


R/W 


IDT7032 



MASTER 


BUSY 


BUSY 


+5V-A/NA/—I 






RA/V 


RAW 


IDT7042 



slave‘^> 


BUSY 


BUSY 


RAV 


BUSY 


NOTE: 

1 . No arbitration in iDT7042 (SLAVE). BDsV-IN inhibits write in IDT7042 (SLAVE). 


FUNCTIONAL DESCRIPTION 

The IDT7032/42 provides two ports with separate control, 
address, and I/O pins that permit independent access for 
reads or writes to any locations in memory. These devices 
have an automatic power down feature controlled by CE. The 
CE controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array i^ermitted. Each port has its ow Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table 1 . 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimu m and determinewhich port 
has access. In all cases, an active BUSY flag will be set for the 
delaye d port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter- 
mine whi^ port has access and sets the delayed port's BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address data. It is im portant 
to note that the operation is invalid for the port that has BUSY 
set LOW. The delayed port will have access when BUSY goes 
inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CE, on-chip control logic arbitrates between CEl 


and CERfor access; or (2) if the CEs are low before an address 
match, on-chip control logic arbitrates between the left and 
right addresses for access (refer to T able II). In either mode of 
arbitration, the delayed port's BUSY flag is set and will reset 
when the port granted access completes its operation. 


DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION 


Expanding the data bus width to sixteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arrive a t the same time, it is 
possible that on e will activate its BUSYl while another aciti- 
vates its BUSYr signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid the "Busy Lock-Out" problem, IDT has developed 
a MASTER/SLAVE approach where only one arbitrator, in the 
MASTER, is used. The SLAVE has BUSY inputs which allow 
an interface to the MASTER with no external components and 
with a speed advantage over other systems. 

When expanding dual-port RAMS in width, the writing of the 
SLAVE RAMS must be delayed, until after the BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situati on. Co nversely, the write pulse must 
extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than on 
chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 
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IDT7032SA/LA AND IDT7042SA/LA 
CMOS DUAL-PORT RAM 16K (2K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 


TABLE I - NON-CONTENTION 
READ/WRITE CONTROL W 



Function 


CE 

OE 

DO-7 

X 

H 

X 

z 

Port Disabled and in Power 

Down Mode Isb 2 or Isb4 

X 

H 

X 

z 

CEr = CEl = H, Power Down 

Mode, IsBi or Isbs 

L 

L 


DATAin 

Data on Port Written into Memory<2) 

■a 


L 

o 

> 

o 

c 

-I 

Data in Memory Output on Port(3) 

■a 

L 

■a 

Z 

High Impedance Outputs 


2693tbl12 


NOTES: 

1. A ol - Ai ol ^ Apr - Ai or 

2. If BUSY = L, data is not written 

3. If BUSY = L, data may not be valid, see twoo and toon timing. 

4. H = HIGH, L = LOW, X = DON’T CARE, Z = HIGH IMPEDANCE 


TABLE II - ARBITRATION 


Left Port 

Right Port 

Fiags(2) 

Function 

CEl 

Aol-Aiol 

CEr 

Aor - Aior 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

, H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

Aor - Aior 

L 

* Aol - Aiol 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before ^ 

LL5R 

= Aor - Aior 

LL5R 

= Aol - Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor - Aior 

RL5L 

= Aol- Aiol 

L 

H 

R-PortWins 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

L 

H 

Arbitration Resolved 


nw I co: 

1. X = DON'T CARE, L = LOW, H = HIGH 

2. LV5R = Left Address Valid > 5ns before right address. 

RV5L = Right Address Valid > 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 
LL5R = Left CE = LOW > 5ns before Right CE. 

RL5L = Right CE = LOW > 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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Integrated Device Technology, Inc. 


CMOS DUAL-PORT RAM 

16K (2Kx 8-BIT) 

WITH INTERRUPTS 

IDT71 321 S A/LA 
IDT71421SA/LA 





FEATURES: 


DESCRIPTION: 


• High-speed access 

—Military: 25/30/35/45/55/70ns (max.) 

— Commercial: 20/25/30/35/45/55ns (max.) 

• Low-power operation 

— IDT71321/IDT71421SA 
Active: 325mW (typ.) 

Standby: 5mW (typ.) 

—IDT71 321/421 LA 
Active: 325mW (typ.) 

Standby: 1mW(typ.) 

• Two INT flags for port-to-port communications 

• MASTER IDT71321 easily expands data bus width to 16- 
or-more-bits using SLAVE IDT71421 

• On-chip port arbitration logic (IDT71 321 only) 

• BUSY output flag on IDT71 321 ; BUSY input on 
IDT71421 

• Fully asynchronous operation from either port 

• Battery backup operation -2V data retention 

• TTL-compatible, single 5V ±1 0% power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 

• Industrial temperature range (-40°C to +85°C) is avail- 
able, tested to military electrical specifications 


The IDT71321/IDT71421 are high-speed 2K x 8 dual- 
port static RAMs with internal interrupt logic for interproces- 
sor communications. The IDT71321 is designed to be used 
as a stand-alone 8-bit dual-port RAM or as a "MASTER" 
dual-port RAM together with the IDT71421 "SLAVE" dual- 
port in 1 6-bit-or-more word width systems. Using the IDT 
MASTER/SLAVE dual-port RAM approach in 16-or-more- 
bit memory system applications results in full speed, error- 
free operation without the need for additional discrete logic. 

Both devices provide two independent ports with sepa- 
rate control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by 
CE, permits the on chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT's CEMOS™ high-performance tech- 
nology, these devices typically operate on only 325m W of 
power at maximum access times as fast as 20ns. Low- 
power (LA) versions offer battery backup data retention ca- 
pability, with each dual-port typically consuming 200|aW from 
a 2V battery. 

The IDT71321/IDT71421 devices are packaged in 52-pin 
LCDs and PLCCs. Military grade product is manufactured 
in compliance with the latest revision of MIL-STD-883, Class 
B. 


FUNCTIONAL BLOCK DIAGRAM 



MW ICO, 

1. IDT71321 (MASTER): BUSY is open output and requires pullup resistor. IDT71421 (SLAVE): BUSY is input. 

2. Open drain output: requires puiiup resistor. 

CEMOS b a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APRIL 1992 


®1992 Integrated Device Technology, Inc. 
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ABSOLUTE MAXIMUM RATINGS C*) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm^^^ 

Tormin^l VoltsQ© 

-0.5 to +7.0 

•0.5 to +7.0 

V 


with Respect to 
GND 




Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 


lOUT 

DC Output 

50 

50 

mA 




RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125°C 

OV 

5.0V ±10% 

Commercial 

0»C to +70°C 

OV 

5.0V ±10% 




RECOMMENDED 
DC OPERATING CONDITIONS 


NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of the 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


Symbol 

Parameter 

Vcc 

Supply Voltage 

GND 

Supply Voltage 

ViH 

Input High Voltage 

ViL 

Input Low Voltage 





NOTE: 

1 . ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 



IDT71321SA 

IDT71421SA 


IDT71321LA 

IDT71421LA 


Test Conditions 


Vcc = 5.5V, ViN = OV to Vcc 


ViH, VouT = OV to Vcc 


Output Low Voltage 
(l/Oo-l/O?) 


Open Drain Output Low 




VoH Output High Voltage lOH = -4mA 


1. At Vcc<2.0V input leakages are undefined. 


















































































IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K X S-BIT) WITH INTERRUPTS MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^’ (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

71321x20(2) 

71421x20(2) 

71321x25/30 

71421x25/30 

71321x35 

71421x35 

Unit 

Typ. Max. 

Typ. Max. 

Typ. Max. 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = ViL 

Outputs Open 
f = fMAX(4) 

|lj:i SA 

Mil. 

— — 

125/125 300/295 
125/125 240/235 

125 290 
125 230 

mA 

Com’l. 

LA 

125 265 

125 215 

125/125 260/255 
125/125 210/205 

75 195 

75 155 

ISBI 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl andCER>ViH 

f = fMAX(4) 

Mil. ^ 

— — 

30/30 80/80 

30/30 60/60 

30 80 

30 60 

mA 

Com! 

LA 

30 65 

3o;;::ie 45 

30/30 65/65 

30/30 45/45 

25 65 

25 45 

|SB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CELorCER > ViH 
Active Port Outputs 
Open, f =fMAx('‘) 

lj:i SA 

Mil. la 

— — 

80/80 195/190 
80/80 160/155 

80 185 

80 150 

mA 

Coml. pf" 

LA 

80 180 

80 145 

80/80 175/170 
80/80 140/135 

40 130 

40 95 

|SB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs) 

Both Ports CEl and 
CEr > Vcc -0.2V 

ViN > Vcc -0.2V or 

ViN < 0.2V ,f = 0(®) 

Mil. “ 

— — 

1 .0/1 .0 30/30 

0.2/0.2 10/10 

1.0 30 

0.2 10 

mA 

Com! pA 

LA 

1.0 15 

0.2 5 

1.0/1 .0 15/15 

0.2/0.2 5/5 

1.0 15 

0.2 4.0 

|SB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs) 

One Port CEl or 

CEr > Vcc -0.2V 

ViN> Vcc -0.2V or 

VlN < 0.2V 

Active Port Outputs 
Open,f = fMAx(‘*) 

Mill SA 

Mil. la 



70/70 185/180 
70/70 150/145 

70 175 

70 140 

mA 

Coml. pf" 

LA 

70 175 
70 140 

70/70 170/165 
70/70 135/130 

40 115 

35 90 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^’ (Vcc = 5.0V ± 10%) 


6 


NOTES: 

1 . "X” in part numbers indicates power rating (SA or LA). 

2. 0°C to +70‘’C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency of read cycle of 1 Arc, and using 
CONDITIONS” of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Vcc = 5V, Ta = +25'’C for Typ. 
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“AC TEST 


Symboi 

Parameter 

Test Conditions 

Version 

71321x45 

71421x45 

71321x55 

71421x55 

SliiSilil 

Unit 

Typ. Max. 

Typ. Max. 

Typ. Max. 

Icc 

Dynamic Operating 
Current (Both Ports 
Active) 

CE = Vil 

Outputs Open 
f = fMAXW 

Mil. “ 

IH 

65 230 

65 185 

65 225 

65 180 

mA 

CtomT 

LA 

75 190 

75 145 

65 180 

65 140 

z Z 

ISBI 

Standby Current 
(Both Ports - TTL 
Level Inputs) 

CEl and CEr > Vih 

f = fMAX(4) 

Mil. ^ 

25 65 

25 55 

25 65 

25 55 

25 65 

25 55 

mA 

Com’l. p(^ 

LA 

25 65 

25 45 

25 65 

25 45 

— — 

|SB2 

Standby Current 
(One Port - TTL 

Level Inputs) 

CEl or CEr > Vih 
A ctive Port Outputs 
Open,f = fMAx('') 

SA 

Mil. la 

40 135 

40 110 

40 135 

40 110 

40 135 

40 110 

mA 

Com’l. pf^ 

LA 

40 120 

40 85 

40 115 

40 85 

— — 

|SB3 

Full Standby Current 
(Both Ports - All 
CMOS Level Inputs) 

Both Ports CEl and 
CEr > Vcc -0.2V 

ViN > Vcc -0.2V or 

ViN < 0.2V ,f = 0(5) 

Mil. “ 

1.0 30 

0.2 10 

1.0 30 

0.2 10 

UjHcIiH 

ESBEI 

mA 

Com’l. pf 

LA 

1.0 15 

0.2 4.0 

1.0 15 

0.2 4.0 

— — 

|SB4 

Full Standby Current 
(One Port - All 

CMOS Level Inputs) 

One Port CEl or 

CEr > Vcc -0.2V 

ViN > Vcc -0.2V or 

VlN < 0.2V 

Active Port Outputs 

Open, f = fMAX W 

• iji SA 

Mil. la 

40 125 

35 95 

40 120 

35 90 

40 110 

35 80 

mA 

Com’l. 

LA 

40 115 

35 80 

40 100 

35 75 

— — 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-817) WITH INTERRUPTS 


DATA RETENTION CHARACTERISTICS (LA Version Only) 


Test Condition 


Vcc = 2.0V, CE ^ Vcc -0.2V COM'L, 
ViN > Vcc -0.2V or ViN ^ 0.2V 


Symbol 

Parameter 

Vdr 

Vcc for Data Retention 

ICCDR 

Data Retention Current 

tCDR*^^ 

Chip Deselect to Data 
Retention Time 

tR(=) 

Operation Recovery 

Time 

NOTES: 


1. Vcc = 2V. Ta = +25'’C 

2. tRc = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


IDT71321LA/iDT71421LA 
Min. Typ.^^^ Max. 



COM'L. 

— 

too 

1500 

pA 


0 

— 

— 

ns 


tRC^^' 

— 

— 

ns 


DATA RETENTION WAVEFORM 

DATA RETENTION MODE 
Vcc 4 sv^'s. VdrS 2.0V 7*^ 5 V 



AC TEST CONDITIONS 


Input Pulse Levels 

GNDto3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 , 2, and 3 

■2691 tbl08 


DATAout - 
775Ii 



(30pF for 20ns, 25ns, 
30ns, 35ns, & 45ns 
versions) 


Figure 1. Output Load 
5V 


BUSY or INT 



fOOpF* 

(30pF for 20ns, 25ns, 
30ns versions & 35ns 
military) 


DATAout - 
7750 



Figure 2. Output Load 
(for tHZ, tLZ, twz, and tow) 


' Including scope and jig. 

2691 drw 04 


Figure 3. BUSY and INT Output Load 


























IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BI7) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) 


Symbol 

Parameter 

71321x20(2) 

71421x20(2) 

Min. Max. 

71321x25/30 

71421x25/30 

Min. Max. 

71321x35 

71421x35 

Min. Max. 

71321X45 

71421x45 

Min. Max. 

71321x55 

71421x55 

Min. Max 

71321x70(3) 

71421x70(3) 

Min. Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25/30 

— 

35 

— 

45 

— 

55 

— 

70 

— 


tAA 

Address Access Time 

— £; 

20 

— 

25/30 

— 

35 

— 

45 

— 55 

— 

70 


tACE 

Chip Enable Access Time 

— s 

5 20 

— 

25/30 

— 

35 

— 

45 

— 

55 

— 

70 


tAOE 

Output Enable Access Time 

— « 

10 

— 

12/15 

— 

25 

— 

30 

— 

35 

— 

40 


tOH 

Output Hold From Address Chanpe 

0 ss 

— 

0/0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tLZ 

Output Low Z TimeC’"^) 

0 

s — 

0/0 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tHZ 

Output High Z Time(L4) 

— 

8 

— 

10/12 

— 

15 

— 

20 

— 

30 

— 

35 


tPU 

Ohip Enable to Power Up Time(4) 

0 

— 

0/0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Tlme(4) 

— 

50 

— 

50/50 

— 

50 

— 

50 

— 

50 

— 

50 



NOTES: 269itbi09 

1 . Transition is measured ±500m\/ from low or high impedance voltage with load (Figures 1 , 2, and 3). 

2. 0°C to +70'’C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “X" in part numbers indicates power rating (SA or LA). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE 



CE 


OE 




DATA OUT 


-tACE- 


-tAOE- 




-tLZ- 


CURRENT 


Icc 

Iss 






-tHZ- 




-tHZ- 


DATA VALID 







l^tPU-^ 

tLZ ^ 

1 

•4 tPD ► 

1 

\ 

1 

^50% 50%^^ 


NOTE^: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-B17) WITH INTERRUPTS MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^ 


Symbol 

Parameter 

71321x20(2) 
71421x20(2) 
Min. Max. 

71321x25/30 
71421x25/30 
Min. Max. 

71321x35 
71421x35 
Min. Max. 

Unit 

Write Cycle 


Write Cycle Time(^) 

20 & 

— 

25/30 

— 

35 

— 

■iSi 

tEW 

Chip Enable to End of Write 

15 



20/25 

— 

30 

— 

ns 

tAW 

Address Valid to End of Write 

15 

1 — 

20/25 

— 

30 

— 

ns 

tAS 

Address Set-up Time 

0 « 

s — 

0/0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

15 

:: — 

20/25 

— 

30 

— 

ns 

tWR 

Write Recovery Time 

0 

I — 

0/0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

10®: 

— 

12/15 

— 

20 

— 


tHZ 

Output High Z TimeC-'^) 

— 

8 

— - 

10/12 

— 

15 


tDH 

Data Hold Time 

0 

— 

0/0 

— 

0 

— 


twz 

Write Enabled to Output in High Z(T4) 

— 

s 8 

— 

10/12 

— 

15 


tow 

Output Active From End of Write(T4) 

0 

— 

0/0 

— 

0 

— 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(^ (CONTINUED) 


Symbol 

Parameter 

71321X45 
71421x45 
Min. Max. 

71321x55 
71421x55 
Min. Max. 

71321x70(3) 
71421x70(3) 
Min. Max. 

Unit 

Write Cycle 


Write Cycle Time(5) 

45 

— 

55 

— 

70 

— 

ns 

tEW 

Chip Enable to End of Write 

35 

— 

40 

— 

50 

— 

ns 

tAW 

Address Valid to End of Write 

35 

— 

40 

— 

50 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width (®* 

35 

— 

40 

— 

50 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

_ 

0 

— 

ns 

tow 

Data Valid to End of Write 

20 

— 

20 

— 

30 

— 


tHZ 

Output High Z Time(T4) 

— 

20 

— 

30 

— 

35 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

hssh 

twz 

Write Enabled to Output in High Z(T4) 

— 

20 

— 30 

— 

35 

ns 

tow 

Output Active From End of Write(T4) 

0 — 

0 

— 

0 

— 

ns 


NOTES: 269itbiii 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2, and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25'’C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tSAA + twp. 

6. Specified for OE at high (Refer to "Timing Waveform of Write Cycle", Note 7). 

7. “x" in part numbers indicates power rating (SA or LA). 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K {2K x 8-B|-n WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING (^>2,3,5) 


ADDRESS 


CE 




-two- 




-tAW- 






-tAS- 


-tEW- 


tWR 


R/W 


DATA IN 


-tDW- 


c 




-tDH- 


> 


NOTK: 

1. RAY must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twp)_of a low CE and a low R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ^OOmV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, Jhe write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse 
can be as short as the specified twp. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K X S-BIT) WITH INTERRUPTS MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGED 


Symbol 

Parameter 

71321x20 (1) 
71421x20 

Min. Max. 

71321x25/30 
71421x25/30 
Min. Max. 

71321x35 
71421x35 
Min. Max. 

Unit 

Busy Timing (For Master IDT71321 Only) 

tBAA 

BUSY Access Time to Address 

— 

20 

— 

25/30 

— 

35 


tBDA 

BUSY Disable Time to Address 

— 

20 

— 20/25 

— 

30 

ns 

tBAC 

BUSY Access Time to Chip Enable 


20 

— 

20/25 

— 

30 

ns 

IBDC 

BUSY Disable Time to Chip Enable 


1 20 

— 

20/25 

— 

25 

ns 

tWDD 

Write Pulse to Data Delay 

— 1 

i": 50 

■ — 

50/50 

— 60 

ns 

tDDD 

Write Data Valid to Read Data Delay 

— 4® 

35 

— 

35/35 

— 

35 

ns 

tAPS 

Arbitration Priority Set-up TimeH) 


is — 

5/5 

— 

5 

— 

ns 

tBDD 

BUSY Disable to Valid Datat^) 

— 

Note 5 

— 

Note 5 

— 

Note 5 

IIQB 

Busy Timing (For Slave IDT71421 Only) 

tWB 

Write to BUSY Input (6) 

0 

— 

0/0 

— 

0 

— 

ns 

tV\/H 

Write Hold After BUSY (7) 

12 

— 

15/20 

— 

20 

— 

ns 

tWDD 

Write Pulse to Data Delay 

— :i 

50 

— 

50/50 

— 

60 

IBSil 

tDDD 

Write Data Valid to Read Data Delay (^1 


“ 35 

— 

35/35 

— 

35 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGED (CONTINUED) 


Symbol 

Parameter 

71321x45 
71421x45 
Min. Max. 

71321x55 
71421x55 
Min. Max. 

71321x70(2) 
71421x70(2) 
Min. Max. 

Unit 

Busy Timing (For Master IDT71321 Only) 

tBAA 

BUSY Access Time to Address 

_ 

35 

— 

45 

— 

45 

mmi': 

tBDA 

BUSY Disable Time to Address 

— 

35 

— 

40 

— 

40 

ns 

tBAC 

BUSY Access Time to Chip Enable 

— 

30 

— 

35 

— 

35 

ns 

tBDC 

BUSY Disable Time to Chip Enable 

- 25 

— 

30 

— 

30 

ns 

tWDD 

Write Pulse to Data Delay 

— 

70 

— 80 

— 

90 

ns 

tDDD 

Write Data Valid to Read Data Delay 

— 

45 

— 

55 

— 

70 


tAPS 

Arbitration Priority Set-up Timet'*) 

5 

— 

5 

— 

5 

— 

ns 


BUSY Disable to Valid Datat^) 

— 

Note 5 

— 

Note 5 

— 

Note 5 


Busy Timing (For Slave IDT71421 Only) 

tWB 

Write to BUSY lnput(6) 

0 

— 

0 

— 

0 

— 

ns 

tWH 

Write Hold After BUSY (7) 

20 

— 

20 

— 

20 

— 

ns 

tWDD 

Write Pulse to Data Delayt^) 

— 

70 

— 

80 

— 90 


tDDD 

Write Data Valid to Read Data Delay*®) 

— 

45 

— 

55 

— 70 

ns 


NOTES: 2691 toll 3 

1 . 0°C to +70'’C temperature range only. 

2. to +1 25°C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master iDT71 321 oniy)’. 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, twoD-twp (actual) or toDO - tow (actual). 

6. To ensure that the write cycie is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “X” in part numbers indicates power rating (SA or LA). 

9. Port-to-port deiay through RAM ceiis from writing port to reading port, refer to “Timing Waveform of Read With Port-to-Port Delay (For Slave IDT71421 
Only)”. 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-811) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY (1*2,3) (pQR MASTER IDT71321) 



2. Write Cycle parameters should be adhered to in order to ensure proper writing. 

3. DCTice is continuously enabled for both ports. 

4. OE at LO for the reading port. 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELaV^’^’^^ (FOR SLAVE IDT71421 ONLY) 


ADDRr 


R/Wr 


DATAinr 


ADDRl 


DATA OUT L 


-twc- 


X 


MATCH 


X 


X 


X 


-twp- 


X 


-tDW- 


tDH 


VALID 


X 


MATCH 


-tWDD - 


-tDDD- 


NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write Cycle parameters should be adhered to In order to ensure proper writing. 

3. Device is continuously enabled for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY (FOR SLAVE IDT71421) 


X 


VALID 


RAW 


BUSY 


-tWB- 


-tWP- 


X 


X 


-tWH- 


X 
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IDT71321SA/LA AND IDTri421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x S-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
(FOR MASTER IDT71321 ONLY) 

^L VALID FIRST: 

ADDRESSES MATCH V" 

L AND R — — 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION 
(FOR MASTER IDT71321 ONLY)(1) 

LEFT ADDRESS VALID FIRST: 



RIGHT ADDRESS VALID FIRST: 



NOTE: 

1. CEl = CEr = Vil 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x S-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE 


Symbol 

Parameter 

71321SA/LA20(1) 
71421S^LA20(1) 
Min. Max. 

71321S.^/LA25/30 
71421SA/LA25/30 
Min. Max. 

71321SA/LA35 
71421SA/LA35 
Min. Max. 

Unit 

Interrupt Timing 

tAS 

Address Set-up Time 

0 

i — 

0 

— 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

1 — 

0 

— 

0 

— 

ns 

tINS 

Interrupt Set Time 

— ? 

^1 20 

— 

25/30 

— 

35 

ns 

tINR 

Interrupt Reset Time 

— 5 

20 

— 

25/30 

— 

35 

ns 
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AC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (CONTINUED) 


Symbol 

Parameter 

71321SA/LA45 
71421SA/LA45 
Min. Max. 

71321SA/LA55 
71421SA/LA55 
Min. Max. 

71321SA/LA70(2) 
71421SA/LA70(2) 
Min. Max. 

Unit 

Interrupt Timing | 

tAS 

Address Set-up Time 

0 — 

0 — 

0 — 

ns 

tWR 

Write Recovery Time 

0 — 

0 — 

0 — 

ns 

tlNS 

Interrupt Set Time 

— 40 

— 45 

— 50 

ns 

tINR 

Interrupt Reset Time 

— 40 

— 45 

— 50 

ns 


WRITE 7FF 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K {2K X S-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF INTERRUPT MODE 2) 

RIGHT SIDE SETS INTl: 



2691 drw 13 



NOTES: 

1. CEl = CEr = ViL 

2. INTr and INTl are reset (HIGH) during power up. 


16-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 

LEFT RIGHT 
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NOTE: 

1. No arbitration in I DT71 421 (SLAVE). BUSY-IN inhibits write in IDT71421 (SLAVE). 
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IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x 8-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT71321/IDT71421 provides two ports with sepa- 
rate control, address, and I/O pins that permit independent 
access for reads or writes to any locations in memory. These 
devices have an automatic power-down feature controlled 
by CE. The CE controls on-chip power-down circuitry that 
permits the respective port to go into a standby mode when 
not selected (CE high). When a port is enabled, access to 
the entire memory array is permitted. Each port has its own 
Output Enable control (OE). In the read mode, the port’s 
OE turns on the output drivers when set LOW. Non-con- 
tention READ/WRITE con ditions are illustrated in Table 1. 

The interrupt flag (INT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) 
is assigned to each port. The left port interrupt flag (INTL)is 
set when the right port writes to memory location 7FE (HEX). 
The left port clears the interrupt by reading address location 
7FE. Likewise, the right port interrupt flag (INTr) is set 
when the left port writes to memory location 7FF (HEX) and 
to clear the interrupt flag (INTr), the right port must read 
the memory location 7FF. The message (8 bits) at 7FE or 
7FF is user-defined. If the interrupt function is not used, 
address locations 7FE and 7FF are not used as mail boxes 
but as part of the random access memory. Refer to Table II 
for the interrupt operation. 

ARBITRATION LOGIC 
FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a 
chip enable match down to 5ns minimum and determ ine 
which port has access. In all cases, an active BUSY flag 
will be set for the delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will de- 
termine whi ch port has access and sets the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the proces- 
sor to hold the operation and its respective address and 
data. It is importa nt to n ote that the operation is invalid for 
the port that has BUSY set LOW. The delayed port will 
have access when BUSY goes inactive. 


Contention occurs when both left and right ports are ac- 
tive and both addresses match. When this situation occurs, 
the on-chip arbitration logic determines access. Two modes 
of arbitration are provided: (1) if the addresses match and 
are valid before CE, on-chip control l ogic arbitrates between 
CEl and CEr for access; or (2) if the CEs are low before an 
address match, on-chip control logic arbitrates between the 
left and right addresses for access (refer t o Table III). In ei- 
ther mode of arbitration, the delayed port's BUSY flag is set 
and will reset when the port granted access completes its 
operation. 

DATA BUS WIDTH EXPANSION 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to sixteen-or-more-bits in 
a dual-port RAM system implies that several chips will be 
active at the same time. If each chip includes a hardware 
arbitrator, and the addresses for each chip arrive at the 
same time, it is possible t hat one will activate its BUSYl 
while another acitivates its BUSYr signal. Both sides are 
now busy and the CPUs will wait indefinitely for their port to 
become free. 

To avoid the “Busy Lock-Out" problem, IDT has devel- 
oped a MASTER/SLAVE approach where onl y one a rbitra- 
tor, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other sys- 
tems. 

When expanding dual-port RAMS in width, the wri ting of 
the SLAVE RAMs must be delayed, until after the BUSY 
input has settled. Otherwise, the SLAVE chip may begin a 
write cycle during a contention situation. Conve rsely, the 
write pulse must extend a hold time past BUSY to ensure 
that a write cycle takes place after the contention is re- 
solved. This timing is inherent in all dual-port memory sys- 
tems where more than one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a con- 
te ntion o ccurs, the write to the SLAVE will be inhibited due 
to BUSY from the MASTER. 




IDT71321SA/LA AND IDT71421SA/LA 

CMOS DUAL-PORT RAM 16K (2K x S-BIT) WITH INTERRUPTS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 


TABLE I - NON-CONTENTION 
READ/WRITE CONTROL^ 


Left Or Right Port(i) 

Function 


m 

m 

Do-7 

X 

H 

X 

Z 

Port Disabled and in Power 

Down Mode Isb 2 or lsB4 

X 

H 

X 

Z 

CEr = CEl = H, Power Down 

Mode, IsBi or ISB3 

L 

L 

X 

DATAin 

Data on Port Written into Memorv(2) 

H 

L 

L 

DATAout 

Data in Memory Output on Port<^> 

H 

L 

H 

z 

High Impedance Outputs 


NOTES: 2691 tbl16 

1. A ol-Aiol Aor-Aior 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see twoo and tsoo timing. 

4. H = HIGH, L = LOW. X = DON'T CARE, Z = HIGH IMPEDANCE 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter (i) 

Conditions 


nmi 

CiN 

Input Capacitance 

ViN = ov 

mm 

la 

Gout 


VIN = ov 

mm 

la 


1 . This parameter is determined by device characterization but is not 1 00% 
tested. 


TABLE II - INTERRUPT FLAG(1. 4) 


Left Port 

Right Port 

Function 

R/Wl 

^L 

OEl 

AOL-AtOL 

INTl 

R/Wr 

^R 

OEr 

Aol-Aior 

INTr 

L 

L 

X 

7FF 

X 

X 

X 

X 

X 

L(2) 

Set Right INTr Flag 

X 

X 

X 

X 

X 

X 

L 

L 

7FF 

H(3) 

Reset Right INTr Flag 

X 

X 

X 

X 

L(3) 

L 

L 

X 

7FE 

X 


X 

L 

L 

7FE 

H(2) 

X 

X 

X 

X 

X 



NOTES: 269itbii8 

1 . A ssume s IU^l = BUSYr = H. 

2. If BUSY l = L, then NC. 

3. If BUSYr = L, then NC. 

4. H = HIGH, L = LOW. X = DON'T CARE, NC = NO CHANGE. 


TABLE III - ARBITRATION (1« 2) 


Left Port 

Right Port 

Flags 

Function 

CEl 

Aol-Aiol 

^R 

Aor-Aior 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

l 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

L 

Any 

H 

H 

No Contention 

L 

54 Aor-Aior 

L 

54 Aol-Aiol 

H 

H 

No Contention 

Address Arbitration With CE Low Before Address Match 

l 

LV5R 

l 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

l 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE Arbitration With Address Match Before CE 

LL5R 

= Aor-Aior 

LL5R 

= Aol-Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor-Aior 

RL5L 

= Aol-Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor-Aior 

LW5R 

= Aol-Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor-Aior 

LW5R 

= Aol-Aiol 

L 

H 

Arbitration Resolved 


NOTES: 269itbii9 

1 . I NT Flags Don't Care. 

2. X = DON'T CARE, L = LOW, H = HIGH 

LV5R = Left Address Valid > 5ns before right address. 

RV5L = Right Address Valid > 5ns before left address. 

Same = Left and Right Addresses match within 5ns of each other. 

LL5R = Left C^ LOW > 5ns before Right 
RL5L = Right CE = LOW > 5ns before Left CE. 

LW5R = Left and Right CE = LOW within 5ns of each other. 
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1 

HIGH-SPEED 

PRELIMINARY 

Integrated Device Technology, Inc. 


2K X 9 DUAL-PORT 

STATIC RAM 

IDT7012 


FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial: 25/35/45/55ns (max.) 

• Low-power operation 

- IDT7012S 

Active: 400mW (typ.) 

Standby: 7mW (typ.) 

- IDT7012L 

Active: 400mW (typ.) 

Standby: 2mW (typ.) 

• Fully asychronous operation from either port 

• Each port has a 9-bit wide data path. The 9th bit could be 
used as the parity bit 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±1 0%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 

• Industrial temperature range (-40‘’C to +85°C) is 
avalable, tested to military electrical specifications 


DESCRIPTION: 

The IDT7012 is a high-speed 2K x 9 dual-port static RAM 
designed to be used in systems where on-chip hardware port 
arbitration is not needed. This part lends itself to those 
systems which cannot tolerate wait states or are designed to 
be able to externally arbitrate or withstand contention when 
both sides simultaneously access the same dual-port 
location. 

The IDT7012 provides two independent ports with 
separate control, address, and I/O pins that permit 
independent, asychronous access for reads or writes to any 
location in memory. It is the user’s responsibility to ensure 
data integrity when simultaneously accessing the same 
memory location from both ports. An automatic power-down 
feature, controlled by CE, permits the on-chip circuitry of each 
port to enter a very low standby power mode. 

The IDT7012 utilizes a 9-bit wide data path to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, these devices typically operate on only 400m W of 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability , with 
each port typically consuming 200p,W from a 2V battery. 

The IDT7012 is packaged in 48-pin sidebrazed or plastic 
DIPS, 48-pin LCDs and 48-pin flatpacks. The military devices 
are processed 100% in compliance to the test methods of 
MIL-STD-883, Method 5004. 



©1992 Integrated Device Technology, Inc. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


CElC 

1 

"W 

48 

□ 

cer 

R/WlC 

2 


47 

□ 

R/Wr 

AiolC 

3 


46 

□ 

Aior 

AqlII 

4 


45 

□ 

A9R 

OElC 

5 


44 

□ 

oer 

AolC 

6 


43 

□ 

Aor 

AilC 

7 


42 

□ 

Air 

A2LII 

8 


41 

□ 

A2R 

AslC 

9 


40 

□ 

A3R 

A4LII 

10 


39 

□ 

A4R 

AslC 

11 

C48-2 

38 

□ 

Asr 

GNDC 

12 

& 

37 

□ 

Vcc 

AglII 

13 

P48-1 

36 

□ 

A6R 

AtlC 

14 


35 

□ 

A7R 

AslII 

15 


34 

□ 

A8R 

I/OolII 

16 


33 

□ 

I/0 8R 

I/OilC 

17 


32 

□ 

I/0 7R 

I/02LC 

18 


31 

□ 

I/0 6R 

I/03LC 

19 


30 

□ 

I/0 5R 

I/04LC 

20 


29 

□ 

I/04R 

I/OslC 

21 


28 

□ 

I/03R 

I/OglC 

22 


27 

□ 

I/02R 

I/OtlC 

23 


26 

□ 

I/O 1R 

I/OblC 

24 


25 

□ 

I/O OR 


INDEX 



LCC/FLATPACK 
TOP VIEW 


DIP 

TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm<^> 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

—65 to +135 

m 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2653 tbi 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is notimplied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliabilty. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter'’^ 

Condition 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = ov 

11 

PF 

COUT 

Output Capacitance 

VOUT = OV 

11 

PF 


NOTE: 2653*113 

1 . This parameter is sampled and not 1 00% tested. 


RECOMMENDED OPERATING TEMPERATURE 
AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 


Vcc 

Military 

-55°Cto+125°C 

ov 

5.0V ± 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


2653 tbI 02 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


iB3i 



Vcc 

Supply Voltage 

msM 

5 


HBl 

GND 

Supply Voltage 

1 0 1 

0 

KEI 

mm 

VIH 

Input High Votage 

E9 

- 


BBi 

ViL 

Input Low Voltage 

l-0.5(^)| 

- 




NOTE: 2653 tbi 03 

1 . ViL = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Condition 

701 2S 

7012L 

Unit 





mm 

Input Leakage Current*^* 

Vcc = 5.5V, VlN = OVtoVcc 

— 

mm 

— 

5 

jjmi 

MSM 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

mm 

— 

5 

IQ 

VOL 

Output Low Voltage 

lOL = 4mA 

— 

mm 

— 

mi 

m 

VOH 

Output High Voltage 

loH = -4mA 

mi 


mi 


D 
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DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE RANGE<^’®> (Vcc = 5.0V ± 1 0%) 




Test 



7012 x 25*2) 

7012 X 35 

7012 X 45 

7012 X 55 

7012x70*3) 


Symbol 

Parameter 

Condition 

Version 

ES3 


era 

^^3 



Bra 


Bra 


Unit 

Icc 

Dynamic 

CE<Vil 

Mil. 

S 

HI 

— 


290 


285 

tm 

280 

125 


mA 


Operating 

Outputs Open 


L 

El 

— 

1^ 

230 


225 

1^ 

220 

125 




Current (Both 

f = 

Corn! 

S 


260 


250 

Hi 



240 

— 

— 



Ports Active) 



L 


220 

IHI 

210 


mi 


200 

— 

— 


|SB1 

Standby 

CEl and 

Mil. 


H 

B 

B 

80 


80 

B 

80 

30 

80 

mA 


Current (Both 

CEr ^ ViH 


B 

B 

B 

B 

60 

mi 

60 

B 

60 

30 

60 



Ports — ^TTL 

f = 

Com! 

s 

30 

65 

B 

65 

30 

65 

B 

65 

— 

— 



Level Inputs) 



L 

30 

45 

B 

45 

30 

45 

B 

45 

— 

— 


|SB2 

Standby 

CEior 

Mil. 

S 

H 

B 

B 

185 

80 

180 

B 

175 

80 

170 

mA 


Current (One 

CEr s Vih 


L 

B 

El 

B 

150 

80 

145 

B 

140 

80 

135 



Port— TTL 

Active Port 

Com’l. 

S 

80 


80 

165 

80 

160 

B 

155 

— 

B 



Level Inputs) 

Outputs Open, 


L 

80 

IHl 

80 

135 

80 

130 

B 

125 

— 

B 




f = fMAX^'*) 




B 





B 



B 


|SB3 

Full Standby 

Both Ports UEl and 

Mil. 


B 

B 

1.0 

30 

1.0 

30 

1.0 

30 

1.0 

30 

mA 


Current 

CEr > Vcc - 0.2V 


B 

El 

B 

0.2 

10 

0.2 

10 

0.2 

10 

0.2 

10 



(Both Ports— All 

ViN> Vcc -0.2V 

Com’l. 

s 

B 

15 

B 

15 

B 

15 

B 

15 

B 

— 



CMOS Level Inputs) 

or ViN < 0.2V, f = 0(®) 


L 

IwrI 

5 


5 


5 

B 

5 

B 

— 


|SB4 

Full Standby 

One Port CEl 

Mil. 


B 

— 

70 

175 


rail 

bb 

165 

70 

160 

mA 


Current 

or CEr > Vcc -0.2V, 


B 

B 

— 

70 

140 

RiE 

in 


130 

70 

125 



(One Port— All 

ViN>Vcc-0.2Vor 

Com'l. 

s 

70 

170 

70 

160 

70 

M 

70 

150 

B 

B 



CMOS Level Inputs) 

ViN < 0.2V 


L 

70 

140 

70 

130 

70 

B 

70 

120 

B 

B 




Active Port Outputs 








B 



B 





Open, f = fMAX^'*' 








B 



B 

m 



NOTES: 2653tbl05 

1 . “X” in part numbers indicates power rating (S or L). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +125°C temperature range oniy. 

4. At f = fMAX, address and control lines (except Output Enabie) are cyciing at the maximum frequency read cycie of 1 /tRC, and using “AC TEST CONDiTiONS” 
of input ievels of GND to 3V. 

5. f = 0 means no address or controi lines change. Applies oniy to inputs at CMOS levei standby. 

6. Vcc=5V. Ta=+ 25°C for Typ. 

7. At Vcc<2.0V input leakages are undefined. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (L Version Only) 


Symbol 

Parameter 

Test Condition 

7012L 

Unit 

Min. 

Typ.(’) 

Max. 

Vdr 

Vcc for Data Retention 



2 

— 

— 

D 

ICCDR 

Data Retention Current 

Vcc = 2.0V, CE > Vcc - 0.2V 

Mil. 

— 

100 

4000 

Kil 




Com’l. 

— 

100 

1500 


tCDRP) 

Chip Deselect to Data Retention Time 

ViN S Vcc - 0.2V or ViN < 0.2V 


0 

— 

— 


tR(3) 

Operation Recovery Time 



tRC(2) 

— 

— 



NOTES: 2653tbl06 

1. Vcc=2V, Ta = +25'’C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 



«• — DATA RETENTION MODE — ► 


Vcc 

4.5V ^ 

^ Vdr ^ 2V j 

- 4.5V 


V*— tCDR — * 


e tR H 




VIH 


Vdr 


J ^ 


wwwwwww 
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AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2653 tbi 07 


DATAout 


i67n 

AA/ 0 1.73 V 

30pF* 


Figure 1. Equivalent Output Load 


2653 drw 05 

* Including scope and jig. 


5V 


1250Q 


DATAout - 


775Q^ =l5pF’ 


Figure 2. Output Load 
(for tHZ, tLZ, twz and tow) 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<®) 


Symbol 

Parameter 

7012x25(^> 

7012 X 35 

7012x45 

7012 X 55 

7012 x70W 

Unit 



IJltT7BlAf:V!l 

l>MlilliAPT!l 


Read Cycle 

tRC 

Read Cycle Time 





la 




Bl 



tAA 

Address Access Time 

— 

m 

— 

sa 

— 

la 

— 


— 

Bl 

1^1 

tACE 

Chip Enable Access Time 

— 

m 

— 


— 

la 

— 


— 

Bl 

la 

tAOE 

Output Enable Access Time 

— 

■a 

— 

m 

— 

mm 

— 

1^^ 

— 

40 

ns 

tOH 

Output Hold From Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tLZ 


0 

— 

0 

— 

0 

— 

o 

— 

0 

— 

Ba 

tHZ 

Output High Z Time((''’'** 

— 

m 

— 

■a 

— 




— 

1^1 

HQ 

tPU 


0 

— 

0 


0 

— 

o 


0 

— 

HQ 

tPD 

Chip Disable to Power-Down Time^‘‘* 

— 


— 

El 

— 


— 


— 




NOTES: 2653 tbi 08 

1 . Transition is measured +500mV from low or high impedance voltage with load {Figures 1 and 2). 

2. O'C to +70°C temperature range only. 

3. -BS^C to +1 25°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. “X” in part numbers indicates power rating {S or L). 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE^^’ 



4 tRC ► 


ADDRESS ) 

1 ) 

V 


U tAA H 

1 1 

[* tOH 

1 


U tOH ► 



L 

DATAout previous data valid ) 


^ data valid )i 



2653 diw 09 
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TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE^^’ 



NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to coincident with CE transition low. 

4. CE = Vil. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 


Symbol 

Parameter 

7012x25<2> 

7012 X 35 

7012x45 

7012x55 

7012 X 70<^) 

Unit 






Write Cycle 

two 

Write Cycle Time 

m 

— 

igii 

— 

la 

— 


— 

El 

— 


1EW 

Chip Enable to End of Write 


— 


— 


— 


— 


— 

HQ 

tAW 

Address Valid to End of Write 

1^ 

— 

1^ 

— 


— 


— 

El 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

HQ 

tWP 

Write Pulse Width^^^ 


— 


— 

Ea 

— 


— 


— 

IQI 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

IHQ 

tow 

Data Valid to End of Write 

o 

— 


— 

lEI 

— 

1^2 

— 

El 

— 

IQ 

tHZ 

Output High Z Time^^'"'> 

— 

m 

— 

la 

— 


— 


— 


HQ 

tDH 

Data Hold Time 

0 


0 


0 


0 


0 



twz 


— 

■El 

— 

o 

— 


— 


— 


HQ 

tow 


0 

- 

0 

- 

0 

- 

0 

- 

0 


HQ 

tWDD 

Write Pulse to Data Delay 

— 

mol 

— 

^1 

— 

El 

— 

lai 

— 

111^9 

IQ 

tDDD 

Write Data Valid to Read Data Delay 

— 


— 

la 

— 


— 

m 

— 

1^ 

HQ 


NOTES: 2653 tbi 09 

1 .Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. 0°C to +70°C temperature range only. 

3. -55'’C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. Specified for OE at high (refer to “Timing Waveform of Write Cycle”, Note 7). 

6. “x" in part numbers indicates power rating (S or L). 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY^^) 



4 two ► 


ADDRr ) 

^ MATCH 5 

/ 

k 


1 

4 tWP ► 


RAVr ^ 

V 

7 

* tDW ► 

t 

DATAin r 


[ VALID 

X 





ADDRl )( 


MATCH 




4i.ir^r^ 

' 




DATAout l 

i 

[ VALID 


4 tDDD ^ 



2653 drw14 

NOTE: 

1. Write cycle parameters should be adhered to in order to ensure proper writing. 
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IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, (RA/V CONTROLLED TIMING)^^- 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CE CONTROLLED TIMING)^^’ 



2653 drw12 


NOTE^: 

1 . RAV must be high during ali address transitions. 

2. A write occurs during the overiap (tEw or twp) of a low CE and a low R/W. 

3. tWR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured + 500mV from steady state with a 5pF load (including scope and jig). 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during a R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


IDT7012 HIGH SPEED 2K x 9 DUAL-PORT STATIC RAM 

FUNCTIONAL DESCRIPTION 

The IDT7012 provides two ports with separate control, 
address, and I/O pins that permit independent access for 
reads or writes to any location in memory. These devices 
have an automatic power-down feature controlled by CE. The 
CE controls on-chip power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. Each port has its own Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in the truth table below. 


TRUTH TABLE 
NON-CONTENTION 
READ/WRITE CONTROL 


I Left or Right Port'^^ | 

Function 

R/W 

CE 

OE 

Do-b 

X 

H 

X 

Z 

Port Disabled and in Power- 
Down Mode, ISB 2 or lsB4 

X 

H 

X 

z 

CEr = CEl = H, Power-Down 

Mode, ISBi or lsB3 

L 

L 

X 

DATAiN 

Data on Port Written Into Memory''^'' 

H 

L 

L 

DATAout 

Data in Memory Output on Port 

X 

X 

H 

Z 

Righ Impedance Outputs 


NOTES: 2653 (bill 

1. A0L-A10L^A0R-A10R 

2. H = HIGH, L = LOW, X = DON'T CARE, Z = HIGH IMPEDANCE 
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HIGH-SPEED 2Kx9 
DUAL-PORT STATIC RAM 
WITH BUSY & INTERRUPT 


PRELIMINARY 

IDT70121S/L 

IDT70125S/L 


FEATURES: 

• High-speed access 

- Military: 35/45/55/70ns (max.) 

- Commercial; 25/35/45/55ns (max.) 

• Low-power operation 

- IDT70121/70125S 
Active: 400mW (typ.) 

Standby: 7mW (typ.) 

- IDT70121/70125L 
Active: 400mW (typ.) 

Standby: 2mW (typ.) 

• Fully asychronous operation from either port 

• MASTER IDT70121 easily expands data bus width to 18 
bits or more using SLAVE IDT70125 chip 

• On-ch ip port arbitration logic (IDT70 121 only) 

• BUSY output flag on Master; BUSY input on Slave 

• INT flag for port-to-port communication 

• Battery backup operation — 2V data retention 

• TTL compatible, signal 5V (±1 0%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-8a3, Class B 


• Industrial temperature range (-40°Cto +85°C) is available, 

tested to military electrical specifications 

DESCRIPTION: 

The IDT70121/IDT70125 are high-speed 2K x 9 dual-port 
static RAMs. ThelDT70121 is designed to be used as a stand- 
alone 9-bit dual-port RAM or as a "MASTER" dual-port RAM 
together with the IDT70125 "SLAVE" dual-port in 18-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 18-bit-or-wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address, and I/O pins that permit independent, asyn- 
chronous access for reads or writes to any location in memory. 
An automatic power-down feature, controlled by CE, permits 
the on-chip circuitry of each port to enter a very low standby 
power mode. 

The IDT70121/IDT70125 utilizes a 9-bit wide data path to 
allow for Data/Control and parity bits at the user's option. This 
feature is especially useful in data communications 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS is a trademark of Integrated Device Technology, Inc. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT 70121/IDT 70125 HIGH-SPEED 2K X 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DESCRIPTION (Continued): 

applications where it is necessary to use a parity bit for 
transmission/reception error checking. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, these devices typically operate on only 400mW of 
power at maximum access times as fast as 25ns. Low-power 

PIN CONFIGURATIONS 


(L) versions offer battery backup data retention capability with 
each port typically consuming 200p,W from a 2V battery. 

The IDT70121/IDT70125 devices are packaged in 52-pin 
LCCs and 52-pin PLCCs. The military devices are processed 
100% in compliance to the test methods of MIL-STD-883, 
Method 5004. 


INDEX 



Ail 3 s 
A2L ^9 


AaL 

A4L 

Asl 

A6L 

A7L 


□ 10 
□11 
□ 12 

□ 13 

□ 14 


Abl □is 

A9L □I® 


I/OOL 

I/01L 


□ 17 

□ 18 


I/02L □is 
I/03L 320 


J52-1 

& 

L52-2 


IT) CD CO cn o 


46 Q 
45 C 
44 □ 
43 C 
42 C 

41 C 
40 □ 
39 □ 
38 □ 
37 C 
36 C 
35 C 
34 C 


n 


CM CM <\J C\J C\J CM 

nnnnnnn 


Em 


cn CD r*- w _ r- 

QQQQ^pp 


cc or cr cr 


V, CO CO 

nnn. 

cc DC cc 

-I- ID 

P P P 


PER 

Aor 

Air 

A2R 

A3R 

A4R 

Asr 

A6R 

A7R 

Abr 

Aqr 

I/ObR 

I/07R 


LCC/PLCC 
TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS<^) 


Symbol 

Rating 

Commercial 

Military 

Q2IQI 

Vterm<^I 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

—55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

—65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +1 25 

—65 to +150 

H 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2654tbioi 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

2. Vterm must not exceed Vcc + 0.5V. 


RECOMMENDED OPERATING TEMPERATURE 
AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 


Vcc 

Military 

-55°CtO+125°C 

ov 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

BOB 

EBtl 


BOB 

Vcc 

Supply Voltage 

mm 

5 

IHiQl 

V 

GND 

Supply Voltage 

0 

0 

■atai 

V 

ViH 

Input High Votage 


- 


V 

ViL 

Input Low Voltage 

EESI 

- 

mm 

V 


NOTE: 2654tbl03 

1 . ViL = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 
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IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Condition 

70121S 

70125S 

701 21 L 
70125L 

Unit 



mg 


■IH 

Input Leakage Current^^* 

Vcc = 5.5V, ViNl = OV to Vcc 

— 

mm 

— 

5 

lli!l 

■IfiSH 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

■El 

— 

5 


VOL 

Output Low Voltage 

loL = 4mA 

— 

mm 

— 

mm 

■1 

VOH 

Output High Voltage 

lOH = -4mA 



EEI 

— 

D 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^’®) (Vcc = 5V± 10%) 








70121 X 35 

70121 X 45 

70121x55 

aiBij 




Test 



70125 X 25<^> 

70125 X 35 

70125 X 45 

70125x55 



Symbol 

Parameter 

Condition 

Version 

iB2 

1^2! 

ES3 

^^3 

Bra 

[^3 

Bra 


Bra 


Unit 

Icc 

Dynamic 

CE<Vil 

Mil. 

S 

— 

— 


290 

B| 

285 




275 

mA 


Operating 

Outputs Open 


L 

— 

— 


230 


225 

igi 



215 



Current (Both 

f = 

Com’l. 

S 

125 

260 

ig 

250 


245 


240 

B 

B 



Ports Active) 



L 

125 

220 

Iwjj 

210 

IwH 

205 


200 

B 

B 


|SB1 

Standby 

CEl and 

Mil. 


B 

— 

igl 

80 

Kg 

80 

30 

80 

30 

80 

mA 


Current (Both 

CEr > ViH 


H 

B 

— 

B 

60 

IcBl 

60 

30 

60 

30 

60 



Ports — TTL 

f = 

Com’l. 

s 

30 

65 

30 

65 

30 

65 

30 

65 

B 

B 



Level Inputs) 



L 

30 

45 

30 

45 

30 

45 

30 

45 

B 

B 


|SB2 

Standby 

CEl or CEr > ViH 

Mil. 

B 

B 

— 

80 

185 

80 

180 

80 

175 

80 

170 

mA 


Current (One 

Active Port 



B 

— 

80 

150 

80 

145 

80 

140 

80 

135 



Port — TTL 

Outputs Open, 

Com’l. 

s 

80 

175 

80 

165 

80 

160 



— 

— 



Level Inputs) 

f = fMAX^"** 


L 

80 

145 

80 

135 

80 

130 

EBB 

IBi 

— 

— 


|SB3 

Full Standby 

Both Ports CEr 

Mil. 

S 

B 

B 

1.0 

30 

1.0 

30 

1.0 

30 

1.0 

30 

mA 


Current (Both 

and CEl > Vcc - 0.2V 


L 

E9 

B 

0.2 

10 

0.2 

10 

0.2 

10 

0.2 

10 



Ports — CMOS 

ViN> Vcc -0.2V 

Com’l. 

S 

B 

15 

IQ 

15 

B 

B 

B 

B 

— 

— 



Level Inputs) 

or ViN < 0.2V, f = o'®) 


L 


5 

lag 

5 

lag 

B 

lag 

B 

— 

— 


|SB4 

Full Standby 

One Port CEl or CEr > Vcc 

Mil. 

B 

B 

— 

70 

175 

70 


70 

165 

70 

160 

mA 


Current (One 

-0.2V, ViN> Vcc -0.2V or 


D 

B 

— 

70 

140 

70 


70 

130 

70 

125 



Port — CMOS 

ViN < 0.2V, Active Port 

Com’l. 

s 

70 

170 

B 

160 

70 


70 

150 

— 

— 



Level Inputs) 

Outputs Open, f = fMAX^'*' 


L 

70 

140 

El 

130 

70 


70 

120 

— 

— 



NOTES: 2654 tbi 05 

1 . “x” in part numbers indicates power rating (S or L). 

2. O^C to +70°C temperature range only. 

3. -55°C to +1 25°C temperature range only. 

4. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/tRc, and using “AC TEST 
CONDITIONS” of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. Vcc=5V, Ta=+ 25'’C for Typ. 

7. At Vcc<2.0\/ input leakages are undefined. 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS (L Version Only) 


Symbol 

Parameter 

Test Condition 

1 70121 L/70125L | 

Unit 

Min. 

Typ.<^> 

Max. 

Vdr 

Vcc for Data Retention 



2 

— 

— 

o 

ICCDR 

Data Retention Current 

Vcc = 2.0V, CE ^ Vcc - 0.2V 

Mil. 

— 

100 

4000 





Com’l. 

— 

100 

1500 

@[i 


Chip Deselect to Data Retention Time 

ViN S Vcc - 0.2V or ViN S 0.2V 


0 

— 

— 


ISliHI 

Operation Recovery Time 




— 

— 

1^^ 


NOTES: 2654 tbl06 

1. Vcc = 2V, Ta = +25“C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 

DATA RETENTION WAVEFORM 


Vcc 


-zzzzzzzz? 


4.5V 
tCDH — 


1 


DATA RETENTION MODE 
Vdr S 2V 




4.5V 
tR- 


ViH 


Vdr 


ViH 


wwwwwww 


2654 drw 03 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1, 2 & 3 


2654tbl07 


DATAout 


lezn 

— VW^ — o 1 .73V 
30pF* 


/77 


2654 drw 04 


5V 


1250n 


DATAout - 


775n^ irSpF’ 


2654 drw 05 


Figure 1. Equivalent Output Load 


Figure 2. Output Load 
(for tHZ, tLZ, twz, and tow) 


BUSY or TNT 


1670 

AV 0 1.73V 

30pF* 


/77 


2654 drw 06 


Figure 3. Equivalent BUSY and INT Output Load 


* Including scope and jig. 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 


Symbol 

Parameter 


70121 X 35 

70125 X 35 

70121 X 45 
70125x45 

70121 X55 

70125 X 55 


Unit 





lAll'illlTiTfn 

Read Cycle 

tRC 

Read Cycle Time 

m 

- 



■a 

- 


- 

EH 


rm 

tAA 

Address Access Time 

— 


— 


— 

la 

— 


— 

Kl 

la 

tACE 

Chip Enable Access Time 

— 


— 


— 

Ka 

— 

IIQ 

— 

Kl 

uy 

tAOE 

Output Enable Access Time 

— 

■a 

— 


— 

^01 

— 

Iggl 

— 

KEI 

la 

tOH 

Output Hold from Address Change 


— 

0 

— 

0 

— 

Kl 

— 

0 

— 

wsm 

tLZ 

Output Low Z Time^’’"*^ 

MM 

— 

0 

— 

Kl 

— 

0 

— 

0 

— 


tHZ 

Output High Z Time'^’'*^ 

— 

■a 

— 

■a 

— 


— 

SOI 

— 



tPU 

!1 n •] [4 (•! Al] 'U 1 1 1 

0 


0 

— 

0 

— 

0 

— 

0 

- 

wim 

tPD 


— 


— 


— 


— 


— 




NOTES: 2654tbio8 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 , 2 and 3). 

2. 0°C to +70°C temperature range only. 

3. -55°C to +1 25'’C range only. 

4. This parameter guaranteed but not tested. 

5. “X” in part numbers indicates power rating (S or L). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE^^’^-^) 



tRC ► 


ADDRESS ) 

[ ) 

f 

^ 







tOH ^ 

1 




DATAout PREVIOUS DATA VALID ) 

m 

[ DATA VALID )< 

xxxxxxxxxxxxx 


TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE<^’^) 


CE 

OE 

DATAout 

Icc. 

CURRENT 

Iss 




-tACE- 


-tAOE- 




-ttz- 


■tLZ ■ 


mi 


f 


-IHZ 


/ 


-tHZ ■ 


VALID DATA 




-tPD- 


k— tPU— w 


_J 

-50% 

50% - 


1 


NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled. CE = Vil. 

3. Addresses valid prior to, or coincident with, CE transition low. 

4. OE=Vil. 


2654 drw 09 
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IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 


Symbol 

Parameter 


70121 X 35 

70125 X 35 

70121 X 45 
70125 X 45 

70121 X 55 
70125 X 55 


Unit 






Write Cycle 

twc 

Write Cycle Time^^^ 

m 

— 


— 

Ka 

— 


— 

El 

— 


tEW 

Chip Enable to End of Write 


— 


— 


— 

Ka 

— 

ggjll 

— 


tAW 

Address Valid to End of Write 


— 


— 


— 

Ka 

— 


— 

1^1 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tWP 

Write Pulse Width' 

Kil 

— 

[[gQI 

— 


— 

■a 

— 


— 

loy 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

^§1 

tDW 

Data Valid to End of Write 

mm 

— 


— 


— 

KiB 

— 

..30 

— 


tHZ 

Output High Z Time'’’-'*' 

— 

■a 

— 

■a 

— 

Bail 

— 

30 

— 



tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

IQ 

twz 

Write Enabled to Output in High 

— 

mm 

— 

mm 

— 

BgiB 

— 

BcPB 

— 

msm 

IBSi 

tow 

Output Active from End of Write'^'"*' 

0 


0 

- 

0 

- 

0 


0 


^9 


NOTES: 2654tbi09 

1 .Transition is measured +500mV from low or high voltage with load (Figures 1 , 2 and 3). 

2. O^C to +70°C temperature range only. 

3. -55°C to +125°C temperature range only. 

4. This parameter guaranteed but not tested. 

5. For MASTER/SLAVE combination, twc = tSAA + twp. 

6. “x" in part numbers indicates power rating (S or L). 

7. Specified for OE at high (Refer to "Timing Waveform of Write Cycle", Note 7). 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING^^’^’^’^^ 



2654drw10 

TIMING WAVEFORM OF WRITE CYCLE NO. 2, ^ CONTROLLED TIMING<^’2>=^’^> 



2654 drw11 


NOTE^: 

1 . R/W must be high during all address transitions. 

2. A write occurs during the overlap (tew or twp]_of a low CE and a low R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. It the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ± 500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz -h tow) to allow the I/O drivers to turn off 

data to be placed on the bus for the required tow. If OE is high during a R/W controlled write cycle, this requirement does not apply and the 

write pulse can be as short as the specified twp. 



IDT 70121/IDT 70125 HIGH-SPEED 2K X 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®^ 


Symbol 

Parameter 


70121 X 35 

70125 X 35 

70121 X 45 

70125x45 

70121 X 55 
70125x55 


Unit 



■flllilli^TfT!l 



Busy Timing (For Master iDT70121 Only) 

tBAA 

BUSY Access Time to Address 

— 

m 

— 


— 


— 

B 

— 

B 


tBDA 

BUSY Disable Time to Address 

— 


— 


— 


— 


— 

IS 


tBAC 

BUSY Access Time to Chip Enable 

— 


— 


— 


— 


— 



tBDC 

BUSY Disable Time to Chip Enable 

— 


. — 

m 

— 

B 

— 

30 





tWDD 


— 


— 

1^ 

— 

B 

— 

80 

— 

wm 


tDDD 


— 


— 

■a 

— 


— 


— 

iSI 


tAPS 


5 

— 

B 

— 

B 


B 


5 

— 


tBDD 

BUSY Disable to Valid Data'^^ 

— 








— 


IQ 

Busy Timing (For Slave IDT701 25 Only) 

tWB 

■mill III III 1 II 1 mill— 

0 

— 

0 

— 

0 

— 

» 

— 

0 

— 


tWH 

Write Hold After BUSY^''^ 

■a 

— 

IQ3 

— 


— 

1^3 

— 


— 


tWDD 

Write Pulse to Data Delay^^^ 

— 

^01 

— 

60 

— 

B 

— 


— 

E9 

Q| 

tDDD 


— 


— 

o 

— 


— 


— 

1^ 



NOTES: 2654tbl10 

1 . 0°C to +70°C temperature range only. 

2. -55°C to +1 25'’C temperature range only. 

3. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With BUSY (For Master IDT70121 Only).” 

4. To ensure that the earlier of the two ports wins. 

5. tBDD is a calculated parameter and is the greater of 0, tWDo - twp (actual) or toDO - tow (actual). 

6. To ensure that a write cycle is inhibited during contention. 

7. To ensure that a write cycle is completed after contention. 

8. “X” in part numbers indicates power rating (S or L). 

9. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read With feuSY Port-to-Port Delay 
(For SLAVE IDT70125 Only)." 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH (FOR MASTER IDT70121) 



4 twc ► 


ADDRr ) 

[ MATCH ) 






rMb 


\ 7 

L 


* tDW ► 

tDH 

r- 

DATAin r 


) 

^ VALID 


f 

V 


tAPS 






ADDRl ) 

r 


MATCH 


^ 

D 


-H 

tBDA 

* tBDD — ► 


BUSY L ^ — 

=\ 

7 

L 






DATAoutl 

) 

{ VALID 


< tDDD^'‘^ ► 



2654 drw12 

NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. Write Cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LOW for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY<^>2>3) 
(FOR SLAVE IDT70125 ONLY) 


ADDRr 



FVWr 


I 


DATAinr 


— twc- 
MATCH 


twp- 



tow 

VALID 


3(Z 

3 


ADDRl 

DATAoutl 


X 




MATCH 

tWDD 


■IDDD 


NOTES: 

1 . Assume BUSY* input at HIGH for the writing port, and OE'at LOW for the reading port. 

2. Write Cycle parameters should be adhered to, to ensure proper writing. 

3. Device is continuously enabled for both ports. 



)( 


VALID 


2654 dm 13 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE WITH BUSY (FOR SLAVE IDT70125 ONLY) 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION 
(FOR MASTER IDT70121 ONLY) 

CEl valid FIRST: 

ADDR 
LAND R 

CEl 

CEr 

bDsyr 

CEr valid FIRST: 




6.1 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, 

ADDRESS VALID ARBITRATION (FOR MASTER IDT70121 ONLY)<^^ 

LEFT ADDRESS VALID FIRST: 



< tRC OR two ^ ►! 


ADDRl ) 

f ADDRESSES MATCH 

[ ADDRESSES DO NOT MATCH X 


1 tAPS 



ADDRr ) 

f 

V 

X 


* tBAA H 

* tBDA H 


BUSYr 


RIGHT ADDRESS VALID FIRST: 


•IRC OR two- 


ADDRr 


1 


ADDRESSES MATCH 


tAPS 


ADDRl 


1 


W tBAA- 


BUSYl 




I 


ADDRESSES DO NOT MATCH 




-IBDA- 


/ 


NOTE: 

1. CEl = CEr = Vil 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^) 


Symbol 

Parameter 

70121 X 25<’' 
70125 X 25<’) 

70121 X 35 
70125 X 35 

70121 X 45 
70125 X 45 

70121x55 

70125x55 


Unit 






Interrupt Timing 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tINS 

Interrupt Set Time 

— 

la 

— 


— 

ESM 

— 

Ka 

— 


1^1 

tINR 

Interrupt Reset Time 

— 


— 


— 

ESM 

— 

sa 

— 

ESM 



NOTES: 2654tbl 11 

1 . 0°C to +70'’C temperature range only. 

2. -55°C to +1 25°C temperature range only. 

3. "X" in part numbers indicates power rating (S or L). 



6.7 


11 





















IDT 70121/IDT 70125 HIGH-SPEED 2Kx 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF INTERRUPT MODE^^’^^ 

RIGHT SIDE SETS INTl: 




4 twc ► 


ADDRr 


1 WRITE 7FE ) 

50 ( i 



tAS f*- -H tWR 



RA/Vr 


1 


i 


tINS 


INTl 

left side clears INTl: 


t 


ADDRl 


R/Wl 




tWR 


-tRC- 


READ 7FE 


'/jT//m/m//mnm ~ 


-tlNR- 


INTl 


/ 


NOTES: 

1. CEl = CEr = ViL 

2. HTTl and TRTr are reset to Voh during power-up. 


X 


/ 


18-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


pm 


busy 


LEFT 


pm 


BUSY 


IDT70121 

MASTER 


pm 


BUSY 


pm 


pm 

IDT70125 

SLAVE^’’ 



BUSY 

BUSY 



RIGHT 


pm 


BUSY 


NOTE: 

1 . No arbitration in IDT701 25 (SLAVE). EDsYin inhibits write in 1DT701 25 (SLAVE). 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


FUNCTIONAL DESCRIPTION 

The IDT70121/IDT70125 provide two ports with separate 
control, address, and I/O pins that permit independent access 
for reads or writes to any location in memory. These devices 
h^ean automatic power-down feature controlled by CE. The 
CE controls on-chIp power-down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array i£permitted. Each port has its own Output 
Enable control (OE) . In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table I. 

The interrupt flag (TNT) permits communication between 
ports or systems. If the user chooses to use the interrupt 
function, a memory location (mail box or message center) is 
assigned to each port. The left port interrupt flag (INT l) is set 
when the right port writes to memory location 7FE (HEX). The 
left port clears the interrupt by reading address location 7FE. 
Likewise, the right port interrupt flag (INTr) is set when the left 
port writes to memory location 7FF (HEX) and to clear the 
interrupt flag (INTr), the right port must read the memory 
location 7FF. The message (9 bits) at 7FE or 7FF is user- 
defined. If the interrupt function is not used, address locations 
7FE and 7FF are not used as mail boxes but as part of the 
random access memory. Refer to Table II for the interrupt 
operation. 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and d eterminewhich port 
has access. In all cases, an active BUSY flag wi II be set for the 
delayed port. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will deter- 
minewhich port has access and sets the delayed port’s BUSY 
flag. BUSY is set at speeds that permit the processor to hold 
the operation and its respective address and data. It is 
important to note that the write operation is invalid for the port 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


that h as BUS Y set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this situation occurs, the 
on-chip arbitration logic determines access. Two modes of 
arbitration are provided: (1) if the addresses match and are 
valid before CE, on-chip logic arbitrates between CEiand CEr 
for access; or (2) if the CEs are low before an address match, 
on-chip control logic arbitrates between the left and right 
addresses for access (refer to Table III). In either mode of 
arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION 

Expanding the data bus width to eighteen-or-more-bits in a 
dual-port RAM system implies that several chips will be active 
at the same time. If each chip includes a hardware arbitrator, 
and the addresses for each chip arrive a t the same time, it is 
possible t hat one will activate its BUSYl while another acti- 
vates its BUSYr signal. Both sides are now busy and the 
CPUs will wait indefinitely for their port to become free. 

To avoid this “Busy Lock-Out" problem, IDT has developed 
a MASTER/SLAVE approach where only one hardware arbi- 
trator, in the MASTER, is used. The SLAVE has BUSY inputs 
which allow an interface to the MASTER with no external 
components and with a speed advantage over other systems. 

When expanding dual-port RAMs in width, the wri ting of the 
SLAVE RAMs must be delayed until after the BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situation. Conversely, the write pulse 
must extend a hold time past BUSY toensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion occurs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 
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IDT 70121/IDT 70125 HIGH-SPEED 2K x 9 
DUAL-PORT STATIC RAM WITH BUSY & INTERRUPT 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLES 

TABLE I. NON-CONTENTION 

READ/WRITE CONTROL^^) 


Left or Right PortP> 

Function 


im 


Do-8 

X 

H 

X 

Z 

Port Disabled and in Power- 
Down Mode, lsB 2 or Isb4 

X 

H 

X 

z 

CEr = CEl = H, Power-Down 

Mode, lsBi or Isbs 

L 

L 

X 

DATAin 

Data on Port Written Into Memory^^ 

H 

L 

L 

DATAout 

Data in Memory Output on Port'^^ 

H 

L 

H 

z 

High Impedance Outputs 


NOTES: 2654tbii2 

1 . AOLj-AlOL AOR - AlOR. 

2. If BUSY = L, data is not written. 

3. If BUSY = L, data may not be valid, see twDO and tODO timing. 

4. H = HIGH. L = LOW, X = DON’T CARE, Z = HIGH IMPEDANCE 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^^^ 

Condition 

Ij^QI 

Unit 

CiN 

Input Capacitance 

ViN = 0V 

mm 

PF 

Gout 

Output Capacitance 

VOUT = OV 

mm 

PF 


NOTE: 2654tbl13 

I.This parameter is determined by device characterization but is not 
production tested. 


TABLE II. INTERRUPT FLAG^^-^) 


Left Port 

Right Port 

Function 

R/Wl 



Aol- Aiol 





Aol- Aior 

liim 

L 

L 

X 

7FF 

X 

X 

X 

X 

X 

nn 

Set Right HTTr Flag 

X 

X 

X 

X 

X 

X 

l 

L 

7FF 

■an 

■sBSBlsIgliHiJfciagB—i 

X 

X 

X 

X 

L(3) 

L 

L 

X 

7FE 

mm 

Set Left INTl Flag 

X 

L 

L 

7FE 

msm 

X 

X 

X 

X 

X 

Reset Left IfTTb Flag 


NOTES; 2654tbl14 

1 . A ssume s BUSVl = BUSVr = H. 

2. lf BUSY L= L, then NC. 

3. If BUSYR = L, then NC. 

4. H = HIGH, L = LOW, X = DON'T CARE, NC = NO CHANGE 



TABLE III. ARBITRATION^^) 


1 Left Port 

1 Right Port | 

1 Flags^’* 

Function 

CEl 

Aol- Aiol 

CEr 

AOr- A10r 

BUSYl 

BUSYr 

H 

X 

H 

X 

H 

H 

No Contention 

L 

Any 

H 

X 

H 

H 

No Contention 

H 

X 

l 

Any 

H 

H 

No Contention 

L 

Aor- Aior 

L 

Aol-Aiol 

H 

H 

No Contention 

1 Address Arbitration With CE Low Before Address Match | 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

l 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

l 

Same 

L 

H 

Arbitration Resolved 

1 CE Arbitration With Address Match Before CE | 

LL5R 

= Aor- Aior 

LL5R 

= Aol- Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor- Aior 

RL5L 

= Aol- Aiol 

L 

H 

R-Port Wins 

LW5R 

= Aor- Aior 

LW5R 

= Aol -Aiol 

H 

L 

Arbitration Resolved 

LW5R 

QC 

0 

< 

1 

cr 

o 

< 

II 

LW5R 

= Aol- Aiol 

L 

H 

Arbitration Resolved 


NOTES: 2654tbl1S 

1 . INT Flags Don't Care. Same = Left and Right Addresses match within 5ns of each other. 

2. X = DON’T CARE, L = LOW, H = HIGH LL5R = Left CE = LOW > 5ns before Right 

LV5R = Left Address Valid > 5ns before right address. RL5L = Right CE = LOWS 5ns before Left CE. 

RV5L = Right Address Valid > 5ns before left address. LW5R = Left and right CE = LOW within 5ns of each other. 
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CMOS DUAL-PORT RAMS 
32K(2Kx 16-BIT) 


PRELIMINARY 

IDT7133SA/LA 

IDT7143SA/LA 


FEATURES: 

• High-speed access 

— Military: 35/45/55/70/90ns (max.) 

— Commercial: 25/35/45/55/70/90ns (max.) 

• Low-power operation 

— IDT7133/43SA 
Active: 500 mW (typ.) 

Standby: 5m W (typ.) 

— IDT7133/43LA 
Active: 500mW (typ.) 

Standby: 1mW(typ.) 

• Versatile control for write: separate write control for 
lower and upper byte of each port 

• MASTER IDT7133 easily expands data bus width to 32 
bits or more using SLAVE IDT7143 

• On-ch ip port arbitration logic (I DT713 3 only) 

• BUSY output flag on IDT7133: BUSY input on IDT7143 

• Fully asynchronous operation from either port 

• Battery backup operation-2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in 68-pin ceramic PGA, Flatpack, and PLCC 

• Military product compliant to MIL-STD-883, Class B 

• Industrial temperature range (-40°C to +85°C) is avail- 
able, tested to military electrical specifications 


DESCRIPTION: 

The IDT71 33/71 43 are high-speed 2K x 1 6 dual-port static 
RAMs. The IDT71 33 is designed to be used as a stand-alone 
16-bit dual-port RAM or as a "MASTER” dual-port RAM 
together with the IDT7143 “SLAVE" dual-port in 32-bit-or- 
more word width systems. Using the IDT MASTER/SLAVE 
dual-port RAM approach in 32-bit-or-wider memory system 
applications results in full-speed, error-free operation without 
the need for additional discrete logic. 

Both devices provide two independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature, controlled by CE, 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT's CEMOS™ high-performance tech- 
nology, these devices typically operate on only 500mW of 
power at maximum access times as fast as 25ns. Low-power 
(LA) versions offer battery backup data retention capability, 
with each port typically consuming 200|iW for a 2V battery. 

The IDT71 33/71 43 deviceshave identical pinouts. Each is 
packed in a 68-pin ceramic PGA, 68-pin flatpack, and 68-pin 
PLCC. Military grade product is manufactured in compliance 
with the latest revision of MIL-STD-883, Class B, making it 
ideally suited to military temperature applications demanding 
the highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 



©1992 Integrated Device Technology, Inc. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BI7) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . Both Vcc pins must be connected to the supply to assure reliable operation. 

2. Both GND pins must be connected to the supply to assure reliable operation. 

3. UB = Upper Byte, LB = Lower Byte 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PGA 

TOP VIEW 


NOTES: 

1 . Both Vcc pins must be connected to the supply to assure reliable operation. 

2. Both GND pins must be connected to the supply to assure reliable operation. 

3. UB = Upper Byte, LB = Lower Byte 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 


Vterm(^) 

Terminal Voltage 
with Respect 
toGND 

-0.5 to + 7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55to-Hl25 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55to-(-125 

-65 to +150 

B! 

Pt 

Power 

Dissipation 

2.0 

2.0 

w 

lOUT 


50 

50 

mA 


NOTE: 2746tbl01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^’^ 

Conditions 

Max. 


CiN 

Input Capacitance 

ViN = ov 

11 

■ 1 ' 

COUT 

Input/Output 

Capacitance 

Vl/0 = OV 

11 

PF 


NOTE: 2746 tbi 02 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55“C to+125°C 

OV 

5.0V ±10% 

Commercial 

0“C to +70°C 

OV 

5.0V ±10% 


2746 tbI 03 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 



ilB!l 

Vcc 

Supply Voltage 

mm 


5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

VIH 

Input High Voltage 

2.2 

— 

6.0 

D 

ViL 

Input Low Voltage 

-0.5(^) 

— 

0.8 

D 


NOTE: 2746 tbi 04 

1 . ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K {2K X 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Either port, Vcc = 5.0V + 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7133SA 

IDT7143SA 

IDT7133LA 

IDT7143LA 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current^®) 

Vcc = 5.5V. ViN = OV to Vcc 

— 

10 

— 

5 

pA 


Output Leakage Current 

^ = ViH, VOUT = OV to Vcc 

— 

10 

— 

5 

KB 

VOL 

Output Low Voltage (l/Oo-l/Ois) 

lOL = 4 mA 

— 

0.4 

— 

0.4 

V 

VOL 

Open Drain Output Low Voltage 
(BUSY) 

loL = 16mA 

— 

0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

loH = -4mA 

2.4 

— 

2.4 

— 

V 


2746tbl05 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^^ (Vcc = 5.0V ± 10%) 








7133x35 

7133x45 

7133x55 

7133x70/90 




Test 




7143x35 

7143x45 

7143x55 

7143x70/90 


Symbol 

Parameter 

Condition 

Version 

BIS 

IQQIIII 

B 




IB 

Max. 

HE 


Unit 

Icc 

Dynamic Operating 

^^VlL 

MIL. 

B 

H 

— 

B 

325 

B 


B 

315 

B 

310 

mA 


Current 

Outputs Open 


B 

B 

— 

B 

295 

B 

Bail 

B 

285 

B 

280 



(Both Ports Active) 

f = fMAx(^) 



B 

300 

B 

295 

B 


B 

285 

B 






mu 

B 

B 

270 

B 

265 

B 


B 

255 

B 



ISBI 

Standby Current 

CEl and CEr> Vih 

MIL. 

B 

— 

— 

25 

85 

25 

B 

25 

B 

25 

75 

mA 


(Both Ports — TTL 

f = fMAx(‘‘) 


B 

— 

— 

25 

75 

25 

B 

25 

B 

25 

65 



Level Inputs) 


COM’L. 

B 

25 

B 

25 

75 

25 

75 

25 

B 

25 

B 






B 

25 

B 

25 

65 

25 

65 

25 

BAB 

25 



ISB2 

Standby Current 

CELor^R> ViH 

MIL. 

B 

B 

B 

B 

220 

B 

210 

B 

210 

B 


mA 


(One Port — TTL 

f = fMAx(^) 


B 

B 

B 

B 

200 

B 

190 

B 

190 

B 

lEtti 



Level Inputs) 

Active Port 

COM’L. 

s 

— 

200 

— 

190 

— 

190 

— 

180 

— 

180 




Outputs Open 


L 

— 

180 

— 

170 

— 

170 

— 

160 

— 

160 


|SB3 

Full Standby Current 

Both Ports CEl & 

MIL. 

B 

B 

B 

1 

30 

1 

30 

1 

30 

1 

30 

mA 


(Both Ports — 

CEr > Vcc - 0.2V 


B 

B 

B 

0.2 

10 

0.2 

10 

0.2 

10 

0.2 

10 



CMOS Level Inputs) 

ViNS Vcc -0.2V or 

COM’L. 

B 

1 

B 

1 

B 

1 

B 

1 

B 

1 

B 




ViN S 0.2V. f = o'®) 


B 

0.2 

B 

0.2 

B 

0.2 

B 

0.2 

B 

0.2 

B 


|SB4 

Full Standby Current 

One Port CEl or 

MIL. 

B 

B 

B 

B 

210 

B 

200 

B 

200 

B 

190 

mA 


(One Port — All 

CEr > Vcc - 0.2V 


B 

B 


B 


B 


B 


B 




CMOS Level Inputs) 

ViN > Vcc - 0.2V or 


B 

B 

B 

B 

190 

B 

180 

El 

180 

B 

170 




ViN < 0.2V 


B 

D 

190 

B 

180 

B 

180 

B 

170 

B 

170 




Active Port Outputs 

mu 

B 

B 


B 


B 


B 


B 





Open. f = fMAX^‘*^ 


B 

mm 

170 

B 

160 

B 

160 

B 

150 

B 

150 



NOTES: 2746 tbi 06 

1 . O^C to +70°C temperature range only. 

2. Vcc = 5V, Ta = +25'’C. 

3. “X” in part number indicates power rating (SA or LA). 

4. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/tRC, and using “AC Test Conditions” 
of input levels of GND to 3V. 

5. f = 0 means no address or control lines change. Applies only to inputs at CMOS level standby. 

6. At Vcc<2.0V input leakages are undefined. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES^^^ 


(LA Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 






IDT7133LA/IDT7143LA 


Symbol 

Parameter 

1 Test Condition 

Min. 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

V 

ICCDR 

Data Retention Current 

CEsVhc 

MIL. 

— 

4000 

pA 



VinsVhc or < Vlc 

COM’L. 

— 

1500 


tCDR^^^ 

Chip Deselect to Data Retention Time 



0 

— 

ns 

tR(3) 

Operation Recovery Time 



tRC^^* 

— 

ns 


NOTES: 2746 tbi 07 

1. Vcc = 2V. Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


LOW Vcc DATA RETENTION WAVEFORM 

DATA RETENTION MODE 


Vcc 


4.5V 


tCDRi 




Vdr>2V 




r.5V 


ltR 


CE 




ViH 


X. 


Vdr 






AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 , 2 & 3 


2746 tbI 08 


5V 



5V 



Figure 1. Output Load 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 

’Including scope and jig 


BUSY 


2700 

: 30pF* 


rh 2746 drw 06 

Figure 3. BUSY Output Load 
(IDT7133 only) 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE^^^ 


Symbol 

Parameter 


IDT71 33x35 
IDT71 43x35 



IDT7133X70/90 
1DT71 43x70/90 



lAII'i11BAf;V!jl 

iA'fflUlTBH 



[Unit 

READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70/90 

— 


tAA 

Address Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70/90 


tACE 

Chip Enable Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70/90 


tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

40/40 


tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0/0 

— 


tLZ 

Output Low Z Time^^’ 

0 

— 

0 

— 

0 

— 

5 

— 

5/5 

— 


tHZ 

Output High Z Time^^’ 

— 

15 

— 

20 

— 

20 

— 

20 

— 

25/25 


tPU 

Chip Enable to Power Up Time*^' 

0 

— 

0 

— 

0 

— 

0 

— 

0/0 

— 


tPD 

Chip Disable to Power Down Time^^* 

— 

50 

— 

50 

— 

50 

— 


— 

50/50 

1^3 


NOTES: 2746tbi09 

1 . Transition is measured ±500mV from iow or high impedance voltage with load (Figures 1, 2, and 3). 

2. 0°C to +70°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. "x” in part number indicates power rating (SA or LA). 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE^^’ 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE^^’ 



NOTES: 

1 . R/W is high for Read Cycies. 

2. Device is continuously enabled, CE = Vil. 

3. A^resses valid prior to or coincident with CE transition iow. 

4. OE = Vil. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE^^^ 


Symbol 

Parameter 


IDT71 33x35 
IDT7143X35 

IDT7133X45 

IDT7143X45 

IDT7133X55 

IDT7143X55 

IDT7133X70/90 

IDT7143X70/90 

Unit 







IMI 



Max. 


WRITE CYCLE 

two 

Write Cycle Time*''^ 

25 

— 

35 

— 

45 

— 

55 

— 


— 

IQIII 

tEW 

Chip Enable to End of Write 

20 

— 

25 

— 

30 

— 

40 

— 

baiTiaii 

— 

^^9 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

40 

— 

50/50 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0/0 

— 


tWP 

Write Pulse Width^®' 

11^1 

— 

wm 

— 

KOI 

— 

mm 

— 


— 

liSl 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

B 

0/0 

— 

ns 

tDW 

Data Valid to End of Write 

15 

— 

20 

— 

20 

— 

25 

B 


— 


tHZ 

Output High ZTime^^’^' 

— 

15 

■— 

20 

— 

20 

— 

20 

— 



tDH 

Data Hold Time*^* 

0 

— 

0 

— 

5 

— 

5 

— 

5/5 

— 


twz 

Write Enable to Output in High 

— 

15 

— 

20 

— 

20 

— 

20 

— 

25/25 

ns 

tow 

Output Active from End of Write*^ ■ 

0 

— 

0 

— 

5 

— 

5 

— 

5/5 

— 

ns 


NOTES: 2746tbiio 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Rgures 1 , 2, and 3). 

2. 0°C to +70°C temperature range only. 

3. This parameter is guaranteed but not tested. 

4. For MASTEFl/SLAVE combination, tWC = tBAA + tWR + tWP. 

5. The specification for tDH must be met by the device supplying write data to the RAM under all operation conditions. Although tDH and tOW values will vary 
over voltage and temperature, the actual tDH will always be smaller than the actual tOW. 

6. Specified for OE at high (refer to “Timing Waveform of Write Cycle”, Note 7). 

7. "X" in part number indicates power rating (SA or LA). 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE^®) 


Symbol 


Parameter 



IDT7133X35 

IDT7143X35 

IDT7133X45 

IDT7143X45 

IDT71 33x55 

IDT71 43x55 

IDT71 33x70/90 

IDT7143X70/90 







BUSY TIMING (For MASTER IDT7133) 


tBAA 

BUSY Access Time from Address 



25 

— 

35 

— 

45 

— 

50 

— 

55/55 

HI 

tBDA 

BUSY Disable Time from Address 



20 

— 

30 

— 

40 

— 

40 

— 

45/45 


tBAC 

BUSY Access Time from Chip Enable 

— 

20 

— 

25 

— 

30 

— 

35 

— 

35/35 

■■ 

tBDC 

BUSY Disable Time from Chip Enable 

— 

20 

— 

20 

— 

25 

— 

30 

— 

30/30 


tWDD 

Write Pulse to Data Delay^^* 

— 

50 

— 

60 

— 

80 

— 

80 

— 

90/90 


tDDD 

Write Data Valid to Read Data Delay^^^ 



35 



45 

— 

55 

— 

55 

— 

70/70 


tBDD 

BUSY Disable to Valid Data^^’ 



Note 3 



Note 3 

— 

Note 3 

— 

Note 3 

— 

Note 3 

H 

tAPS 

Arbitration Priority Set Up Time^'** 

5 

— 

5 

— 

5 

— 

5 

— 

5/5 

— 

19! 


BUSY INPUT TIMING (For SLAVE IDT7143) 


tWB 


Write to BUSY^^^ 


0/0 


tWH 


Write Hold After BUSY^®) 


20 


25 


30 


30 


30/30 


tWDD 


Write Pulse to Data Delay^^^ 


50 


60 


80 


80 


90/90 


tDDD 


Write Data Valid to Read Data Delay^^^ 


35 


45 


55 


55 


70/70 


NOTES: 2746*111 

1 . O^C to +70°C temperature range only. 

2. Port-to-port delay through FtAM cells from writing port to reading port, refer to “TIMING WAVEFORM OF READ WITH BUSY (For Master IDT71 33)’’ 

3. tBDD is calculated parameter and is greater of 0, tWDD - twp (actual) or tODO - tow (actual). 

4 To ensure that the earlier of the two ports wins. 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. Port-to-port delay through FIAM cells from writing portto reading port, refer to “TIMING WAVEFORMOF READ WITH PORT-TO-PORT DELAY (For Slave 
IDT7143)’’ 

8. "X” in part number indicates power rating (SA or LA). 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING)^^’ 7) 



WRITE CYCLE NO. 2 (CE CONTROLLED TIMING)^^' 



NOTE^: 

1. R/W or CE must be high during all address transitions. _ 

2. A write occurs during the overlap (tew or twp) of a low CE and a low R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured^SOOmV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 1 00% tested. 

7. It OE is low during a R/W controlled write cycle, the write pulse width rnust be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be_as short as the specified twp. 

8. R/W for either upper or lower byte. 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K X 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY^^’ 3) (For MASTER IDT7133) 



M two ► 


ADDRr ^ 

^ MATCH ^ 

< 



tWP ► 

^ / 


RWr 


/ 




tDH 

^ 1 uvv ^ 


DATAin r 


> 

^ VALID 

I> 

< 

tAPS 

^ H 






ADDRl ^ 



MATCH 






|-^tBDA -►j-^ ► 

tBDD 

BUSYl 



1 



1 

t WDD ► 



DATA OUT L 


^ VALID 


•m tDDD ► 



NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for both ports. 

4. OE at LO for the reading port. 
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TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY^^’ 3) (For SLAVE IDT7143) 



^ two ►] 


ADDRr 'y 


MATCH 

> 

/ 



U tWP ► 


RWr^^^ 


\ 

/ 







tDW ► 


tDH 


DATAin r 

> 

^ VALID 

3 






ADDRl 



MATCH 




t wnn 





I WDD ► 


DATA OUT L 

> 

^ VALID 


tDDD ► 



NOTES: 

1 . Assume BUSY input at HI for the writing port, and OE at LO for the reading port. 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuousiy enabied for both ports. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (For SLAVE IDT7143) 


twp 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF CONTENTION CYCLE NO. 1, CE ARBITRATION (For MASTER 
IDT7133) 

^L VALID FIRST: 


ADDRlandr 



ADDRESSES MATCH 


X 



CEr valid FIRST: 

ADDRlandr 


X 


ADDRESSES MATCH 


X 



TIMING WAVEFORM OF CONTENTION CYCLE NO. 2, ADDRESS VALID ARBITRATION^^^ 
(For MASTER I DT71 33) 

LEFT ADDRESS VALID FIRST: 



RIGHT ADDRESS VALID FIRST: 



NOTE: 

1. CEi.= CEr = Vil 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K x 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION: 

The IDT71 33/43 provides two ports with separate control, 
address, and I/O pins that permit independent access for 
reads or writes to any location in memory. The devices h ave 
an automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array (^emitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in Table 1 . 

ARBITRATION LOGIC, 

FUNCTIONAL DESCRIPTION: 

The arbitration logic will resolve an address match or a chip 
enable match down to 5ns minimum and de termine which port 
has access. In all cases, an active BUSY flag will be set for 
the del ayed p ort. 

The BUSY flags are provided for the situation when both 
ports simultaneously access the same memory location. 
When this situation occurs, on-chip arbitration logic will 
determ ine which po rt has access and sets the delayed port’s 
BUSY flag. BUSY is set at speeds that permit the processor 
to hold the operation and its respective address and data. It 
is import ant to n ote that a write operation is invalid for the port 
that h as BUS Y set LOW. The delayed port will have access 
when BUSY goes inactive. 

Contention occurs when both left and right ports are active 
and both addresses match. When this occurs, the on-chip 
arbitration logic determines access. Two modes of arbitration 
are provided: (1) if the addresses match and are valid before 
CE, on-chip control logic arbitrates between CELand CEr for 


access; or (2) if the CEs are low before an address match, on- 
chip control logic arbitrates between the left and right 
addresses for access (refer t o Tabl e II). In either mode of 
arbitration, the delayed port’s BUSY flag is set and will reset 
when the port granted access completes its operation. 

DATA BUS WIDTH EXPANSION, 
MASTER/SLAVE DESCRIPTION: 

Expanding the data bus width to 32 bits or more in a dual- 
port RAM system implies that several chips will be active at the 
same time. If each chip includes a hardware arbitrator, and 
the addresses for each chip arrive at the same time, it is 
possible th at one will activate its BUSYl while another 
activates its BUSYr signal. Both sides are now busy and the 
CPUs will await indefinately for their port to become free. 

To avoid the “Busy Lock-Out" problem, IDT has developed 
a MASTER/SLAVE approach where only one har dware 
arbitrator, in the MASTER, is used. The SLAVE has BUSY 
inputs which allow an interface to the MASTER with no 
external components and with a speed advantage over other 
systems. 

When expanding dual-port RAMs in width, the writ ing of the 
SLAVE RAMs must be delayed until after the BUSY input has 
settled. Otherwise, the SLAVE chip may begin a write cycle 
during a contention situati on. Co nversely, the write pulse 
must extend a hold time past BUSY to ensure that a write cycle 
takes place after the contention is resolved. This timing is 
inherent in all dual-port memory systems where more than 
one chip is active at the same time. 

The write pulse to the SLAVE should be delayed by the 
maximum arbitration time of the MASTER. If, then, a conten- 
tion oc curs, the write to the SLAVE will be inhibited due to 
BUSY from the MASTER. 


TABLE I - NON-CONTENTION READ/WRITE CONTROL^^^ 


LEFT OR RIGHT P0RT’> 

Function 

R/Wlb 

R/Wub 



I/O0-7 

1/08-15 

X 

X 

H 

X 

Z 

z 

Port Disabled and in Power Down Mode, Isb 2 , Isb4 

X 

X 

H 

X 

z 

z 

CEr = CEl = H, Power Down Mode, Isbi or Isbs 

L 

L 

L 

X 

DATAin 

DATAin 

Data on Lower Byte and Upper Byte Written into Memory^^^ 

L 

H 

■ 

II 

DATAin 

DATAout 

Data on Lower Byte Written into Memory*^^, Data in Memory Output on 
Upper Byte*^^ 

H 

L 

■ 

H 

DATAout 

DATAin 

Data in Memory Output on Lower Byte*®\ Data on Upper Byte Written 
into Memory^^^ 

L 

H 

L 

H 

DATAin 

Z 


H 

L 

L 

H 

Z 

DATAin 

Data on Upper Byte Written into Memory*^^ 

H 

H 

L 

L 

DATAout 

DATAout 

Data in Memory Output on Lower Byte and Upper Byte 

H 

H 

L 

H 

Z 

Z 

High Impedance Outputs 



NOTES: 2746tbl12 

1 . A ol - Ai O L ?t Aor - Ai OR 

2. If BUSY = LOW, data is not written. 

3. If BUSY = LOW, data may not be valid, see twoo and toDO timing. 

4. H = HIGH, L = LOW, X = Don’t Care, Z = High Impedance, LB = Lower Byte, UB = Upper Bytle 
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IDT7133SA/LA, IDT7143SA/LA 

CMOS DUAL-PORT RAMS 32K (2K X 16-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE II — ARBITRATION^"') 


LEFT PORT 

RIGHT PORT 

FLAGS 

Function 

CEl 

Aol- Aiol 


Aor - Aior 

BUSYl 

BUSYr 

H 

X 

X 

X 

H 

H 

No Contention 

X 

X 

H 

X 

H 

H 

No Contention 

L 

^ Aor - Aior 

L 

Aol - Aiol 

H 

H 

No Contention 

ADDRESS ARBITRATION WITH CE LOW BEFORE ADDRESS MATCH 

L 

LV5R 

L 

LV5R 

H 

L 

L-Port Wins 

L 

RV5L 

L 

RV5L 

L 

H 

R-Port Wins 

L 

Same 

L 

Same 

H 

L 

Arbitration Resolved 

L 

Same 

L 

Same 

L 

H 

Arbitration Resolved 

CE ARBITRATION WITH ADDRESS MATCH BEFORE CE 

LL5R 

= Aor - Aior 

LL5R 

= Aol - Aiol 

H 

L 

L-Port Wins 

RL5L 

= Aor - Aior 

RL5L 

= Aol -Aiol 

L 

H 

R-PortWins 

LW5R 

= Aor - Aior 

LW5R 

= Aol - Aiol 

H 

L 

Arbitration Resolved 

LW5R 

= Aor - Aior 

LW5R 

O 

< 

o 

< 

II 

L 

H 

Arbitration Resolved 


NOTES: 2746 tbi 12 


1 . H = HIGH, L = LOW, X = Don’t Care LL5R = Lett CE = LOW > 5ns before Right CE 

LV5R = Left Address Valid > 5ns before right address RL5L = Right CE = LOW > 5ns before Left CE 

RV5L = Right Address Valid > 5ns before left address LW5R = Left and Right CE = LOW within 5ns of each other 

Same = Left and Right Address match within 5ns of each other 


32-BIT MASTER/SLAVE DUAL-PORT MEMORY SYSTEMS 


LEFT 


RIGHT 


R/W- 


BUSY 


R/W 


R/W 


IDT7133 
BUSY MASTER §0^ 


+5V 


+5V- 


H R/W IDT7143 


R/W 


( 1 ) 


BUSY SLAVE BUSY 


- R/W 
-BUW 


NOTES: 

1. No arbitration in IDT7143 (SLAVE). BUSY-IN inhibits write in IDT7143 (SLAVE). 
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CMOS DUAL-PORT RAM 
32K (4K X 8-BIT) 


PRELIMINARY 

IDT7134SA 

IDT7134LA 


FEATURES: 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/35/45/55/70ns (max.) 

• Low-power operation 

— IDT7134SA 
Active: 500mW (typ.) 

Standby: 5m W (typ.) 

— IDT7134LA 
Active: 500mW (typ.) 

Standby: 1mW(typ.) 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL-compatible; single 5V (±1 0%) power supply 

• Available in several popular hermetic and plastic packages 

• Military product compliant to MIL-STD-8a3, Class B 

• Industrial temperature range (-40°C to +85°C) is available, 
tested to military electrical specifications 


DESCRIPTION: 

The IDT7134 is an extremely high-speed 4K x 8 dual-port 
static RAM designed to be used in systems where on-chip 
hardware port arbitration is not needed. This part lends itself 
to those systems which cannot tolerate wait states or are 
designed to be able to externally arbitrate or withstand 
contention when both sides simultaneously access the same 
dual-port RAM location. 

The IDT71 34 provides two independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user’s responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from^oth ports. An automatic power down feature, controlled 
by CE, permits the on-chip circuitry of each port to enter a very 
low standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, these dual-port typically on only 500m W of power 
at maximum access times as fast as 25ns. Low -power (LA) 
versions offer battery backup data retention capability, with 
each port typically consuming 200|iW from a 2V battery. 

The IDT7134 is packaged on either a sidebraze or plastic 
48-pin DIP, 48-pin LCC, and 52-pin PLCC. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



R/Wr 

OEr 

l/OOR - I/07R 


Aor - Aiir 


2720 drw01 


CEMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


CElII 
R/WlC 
AiilC 
AiolC 
OElC 
AolC 
AilC 
A2lII 
AslC 
A4L[I 
AslC 
A6LC 
A7lc: 13 
AslII 14 
A9LII 
I/OolC 16 
I/OilC 17 
I/02LC 18 
I/03lC 19 
I/04LL 20 

i/oslc: 21 

I/OblC 22 
I/07L C 23 
GND C 24 



□ Vcc 

□ C^ 

□ R/Wr 

□ Aiir 

□ Aior 

□ OEr 

□ Aor 

□ Air 

□ A2R 

□ A3R 

□ A4R 

□ Asr 

□ A6R 

□ A7R 

□ Asr 

□ A9R 

□ I/07R 

□ I/06R 

□ I/05R 

□ 1/04R 

□ I/03R 

□ I/02R 

□ I/01R 

□ l/OOR 


DIP 

TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Com’l. 

Mil. 

Unit 

Vterm*^' 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

Pt 

Power Dissipation 

1.5 

1.5 

w 

lOUT 

DC Output Current 

50 

50 

mA 


2720 tbi 01 

NOTE: 

1 . Stressesgreaterthan those listed under ABSOLUTE MAXI MUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reiiability. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE^''^ (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = OV 

11 

PF 

Gout 

Output Capacitance 

VOUT = OV 

11 

PF 


2720tbl02 


NOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 


2720 drw 03 

PLCC 
TOP VIEW 



2720 drw 04 

LCC 

TOP VIEW 


6.9 


2 








IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125°C 

OV 

5.0V ±10% 

Commercial 

O^G to +70°G 

OV 

5.0V ±10% 


2720tbl03 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

1 Min. 1 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

■a 

5.0 

5.5 

V 

GND 

Ground 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0<2) 

V 

ViL 

Input Low Voltage 

-0.5(') 

— 

0.8 

V 


NOTES: 2720 tbi 04 

1 . ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5V± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7134SA 

IDT7134LA 

Unit 

Min. 

Max. 

Min. 

Max. 



Vcc = 5.5V, ViN = OV to Vcc 

— 

10 

— 

5 

pA 

HBHI 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

lOL = 6mA 

— 

0.4 

— 

0.4 

V 

loL = 8mA 

— 

0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^^ (Vcc = 5.0V ± 10%) 







7134X25^ 

7134X35 

7134X45 

7134X55 

7134X70 


Symbol 

Parameter 

Test Conditions 

Version 

Typ.(*) 


Typ.(^) 


Typ.(*> 


Typ.(3> 


Typ.(2) 

Max. 

Unit 

Icc 

Dynamic Operating 

ViL 

MIL. 


— 

— 

— 

300 

— 

280 

— 


— 

270 

mA 


Current 

Outputs Open 


I 

— 

— 

— 

260 

— 

240 

— 


— 

220 



(Both Ports Active) 

f = fMAx'^> 

COM’L. 

S 

— 

280 

— 

260 

— 


_ 

240 

— 

mm 






L 

— 

240 

— 

220 

— 


— 

200 

— 

1^^ 


ISBI 

Standby Current 


MIL. 


— 

— 

25 

75 

25 

70 

25 

70 

25 

70 

mA 


(Both Ports — ^TTL 



El 

— 

— 

25 

55 

25 

50 

25 

50 

25 

50 



Level Inputs) 


COM'L. 

s 

25 

80 

25 

75 

25 

70 

25 

70 

25 

70 





L 

25 

50 

25 

45 

25 

40 

25 

40 

25 

40 


|SB2 

Standby Current 

CEl or CEh> ViH 

MIL. 


— 

— 

— 

200 

— 

190 

— 

180 

— 

180 

mA 


(One Port — ^TTL 

Active Port Outputs 



— 

— 

— 

170 

— 

160 

— 

150 

— 

150 



Level Inputs) 

Open, f = fMAx'^> 

COM'L. 

s 

— 

180 

— 

170 

— 

160 

— 

160 

— 

160 






L 

— 

150 

— 

140 

— 

130 

— 

130 

— 

130 


|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 


— 

— 

WM 

30 

1.0 

30 

1.0 

30 

1.0 

30 

mA 


(Both Ports — ^All 

CEr > Vcc - 0.2V 


B 

— 

— 


10 

0.2 

10 

0.2 

10 

0.2 

10 



CMOS Level Inputs) 

ViN > Vcc - 0.2V or 

COM'L. 

s 

1.0 

15 

1.0 

15 

1.0 

15 

1.0 


1.0 

15 



ViN < 0.2V, f = 0(3) 


L 

0.2 

4.0 

0.2 

4.0 

0.2 

4.0 

0.2 

19 

0.2 

4.0 


|SB4 

Full Standby Current 

One Port CEl or 

MIL. 


— 

— 

— 

190 

— 

180 

— 

170 

— 

170 

mA 


(One Port — ^All 

CEr > Vcc - 0.2V 


B 

— 

— 

— 

160 

— 

150 

— 

140 

— 

140 



CMOS Level Inputs) 

ViN> Vcc-0.2Vor 

COM'L. 

s 


170 


160 


150 


150 


150 




ViN<0.2V 


L 


140 


130 


120 


120 


120 




Active Port Outputs 
Open, f = fMAx(3) 



■ 


■ 


■ 


■ 


■ 




NOTES: 2720 tbi 06 

1 . “X” in part number indicates power rating (SA or LA). 

2. Vcc = 5V, Ta = +25'’C. 

3. fMAX= 1 Arc = All inputscyclingatf = 1Arc (except Output Enable), f = 0 means no address or control lines change. Applies only to inputs at CMOS level 
standby Isb3. 

4. 0°C to +70°C temperature range. 

5. At Vcc<2.0V input leakages are undefined. 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(LA Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ.<^) 

Max. 

Unit 

Vdr 

VCC for Data Retention 

Vcc = 2V 


2.0 

— 

— 

V 

iCCDR 

Data Retention Current 

Vhc 

MIL. 

— 

100 

4000 

pA 



ViN> VHCorVLC 

COM’L. 

— 

100 

1500 


tCDR*^) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR(3) 

Operation Recovery Time 



tRC*^) 

— 

— 

ns 


NOTES: 2720tbl07 

1. Vcc = 2V, Ta = +25''C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 


LOW VCC DATA RETENTION WAVEFORM 


Vcc 


CE 



^ DATA RETENTION MODE ^ 

1 


4.5V^ 

[^tCDR-* 

V Vdr>2V / 

“4.5V 

■^tR -♦| 


y/////////// 

“ViH ^ / VlH^ 



J720drw 05 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3,0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2720 tbi 08 


-hSV 


1250n 


DATAout 


7750 < 


30pF * 


H-5V 

^12500 


DATAout 


7750 .' 


'T 


Figure 1. Output Load 


‘Including scope and jig 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K X 8-BIT) 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE^^^ 


7134X25<^^ I 7134X35 I 7134X45 I 7134X55 1 7134X70 


I Symbol | 

I Parameter 


I Max. 

1 Min. 1 

1 Max. 1 

1 Min. 1 

1 Max. 


1 Max. 

inBi 

Max. 1 

Unit 

I READ CYCLE 












tRC 

Read Cycle Time 

25 

— 

35 

— 

45 

— 

55 

1 

70 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

tACE 

Chip Enable Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

40 

ns 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time^^’^> 

0 

— 

0 

— 

5 

— 

5 

— 

5 

— 

ns 

tHZ 

Output High Z Time^^’ 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tPU 

Chip Enable to Power Up Time^^) 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Time^^* 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 

NOTES: 












2720 tbIC 


1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. 0°C to +70'’C temperature range only. 

4. “X” in part number indicates power rating (SA or LA). 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE^^’ 



2720 drw 08 

NOTES: 

1 . RA/V is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x S-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE^®^ 


Symbol 

Parameter 

7134X25<'9 

7134X35 

7134X45 

7134X55 

7134X70 

Unit 


l7!Tfflll7T!WI 




WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tEW 

Chip Enable to End of Write 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 


— 

40 

— 

50 

— 

60 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

15 

— 

20 

— 

20 

— 

25 

— 

30 

— 

ns 

tHZ 

Output High Z Time^^' 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tDH 

Data Hold Time^^) 

0 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

twz 

Write Enabled to Output in High 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tow 

Output Active from End of Write^^- 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tWDD 

Write Pulse to Data Delay^'** 

— 

50 

— 

70 

— 

80 

— 

80 

— 

90 

ns 

tDDD 

Write Data Valid to Read Data Delay^'*' 

— 

35 

— 

55 

— 

55 

— 

65 

— 

70 

ns 


NOTES: 2720 tbiio 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. The specification for toH must be met by the device supplying write data to the RAM under all operating conditions. Although Idh and tow values will vary 
over voltage and temperature, the actual tOH will always be smaller than the actual tow. 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read with Port-to-Port Delay”. 

5. O^C to +70°C temperature range only. 

6. “X" in part number indicates power rating (SA or LA). 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY^^^ 

•d twc ► 


ADDRr MATCH ^ 

/ 


L tWP ► 


R/Wr*’’ ^ 

\ 

/ 

1^ tDW ► 


DATA IN R 

> 

( VALID X 




ADDRl X 


MATCH 



tWDD ► 


DATAout l 

> 

^ VALID 


^ tDDD ► 
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NOTE: 

1. Write cycle parameters should be adhered to, in order to ensure proper writing. 
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IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING^^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, CE CONTROLLED TIMING^^’^’ 



two ^ 


ADDRESS y 

< 


> 

c . 



tAW ► 



CE 

\ 

\ ^ 

/ 



< tAS ► 

tEW ► 

4— tWR— * 



FVW 


DATA IN 




-tDW- 




-tDH ■ 







NOTK: 

1 . RAV must be high during ail address transitions. 

2. A write occurs during the overlap (tew or twpj_pf a low CE and a R/W. 

3. twR is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured_±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse wid[th must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 

placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be as 

short as the specified twp. 


6.9 


7 




IDT7134SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) 


FUNCTIONAL DESCRIPTION 

The IDT7134 provides two ports with separate control, 
address, and I/O pins that permit independent access for 
reads or writes to any location in memory. These devices 
hav e an automatic power down feature controlled by CE. The 
CE controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array i^ermitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's OE turns on 
the output drivers when set LOW. Non-contention READ/ 
WRITE conditions are illustrated in the table below. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TABLE I - READ/WRITE CONTROL 


Left or Right Forth) 

Function 

R/W 

CE 

OE 

Do-7 

X 

H 

X 

Z 

Port Disabled and in Power 
Down Mode, Isb 2 or Isb4 

X 

H 

X 

z 

CEr = CEl = H, Power Down 
Mode, |SB 1 or Isb3 

L 

L 

X 

DATAin 

Data on port written into 
memory 

H 

L 

L 

DATAout 

Data in memory output on port 

X 

X 

H 

z 

High impedance outputs 


2720 tbi 1 1 

NOTE: 

H = HIGH, L = LOW, X = Don’t Care, Z = High Impedance 


6.9 


8 






CMOS DUAL-PORT RAM 
32K (4K X 8-BIT) 

WITH SEMAPHORE 


PRELIMINARY 

IDT71342SA 

IDT71342LA 



Integrated Device Technology, Inc. 


FEATURES: 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/35/45/55/70ns (max.) 

• Low-power operation 

— IDT71342SA 
Active: 500mW (typ.) 

Standby: 5mW (typ.) 

— IDT71342LA 
Active: 500mW (typ.) 

Standby: 1mW(typ.) 

• Fully asynchronous operation from either port 

• Full on-chip hardware support of semaphore signalling 
between ports 

• Battery backup operation — 2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in popular hermetic and plastic packages 

• Military product compliant to MIL-STD-883, Class B 

• Industrial temperature raange (-40“C to +85°C) is avail- 
able, tested to military electrical specifications 


DESCRIPTION: 

The IDT71 342 is an extremely high-speed 4K x 8 dual-port 
static RAM with full on-chip hardware support of semaphore 
signalling between the two ports. 

The IDT71 342provides two independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. To assist in arbitrating between ports, a fully 
independent semaphore logic block is provided. This block 
contains unassigned flags which can be accessed by either 
side; however, only one side can control the flag at an y time . 
An automatic powerdown feature, controlled by CE and SEM, 
permits the on-chip circuitry of eac h port to enter a very low 
standby power mode (both CE and SEM high). 

Fabricated using IDT's CEMOS™ high-performance 
technology, this device typically operates on only 500mW of 
power at maximum access times as fast as 25ns. Low -power 
(LA) versions offer battery backup data retention capability, 
with each port typically consuming 200|iW from a 2V battery. 
The device is packaged in either a hermetic 52-pin leadless 
chip carrier or a 52-pin PLCC. 

The IDT71342 military devices are manufactured in 
compliance with the latest revision of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, Inc, 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


•£>1992 Integrated Device Technology, Inc. 
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IDT71342SA/LA 

CMOS DUAL-PORT RAM 32K {4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



LCC/PLCC 2721 drw02 

TOP VIEW 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Com’l. 

Mil. 


Vterm(^) 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

Q 

Tbias 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

B 

Tstg 


-55 to +125 

-65 to +1 50 

B 

Pt 

Power Dissipation 

1.5 

1.5 


lOUT 

DC Output Current 

50 

50 
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NOTE: 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE^''^ (Ta = +25“C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

Max. 


CiN 

Input Capacitance 

> 

o 

> 

11 

la 

COUT 

Output Capacitance 

VOUT = OV 

11 

la 
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NOTE: 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125°C 

OV 

5.0V ± 10% 

Commercial 

0°C to +70°C 

OV 

5.0V ± 10% 
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RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Ground 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6.0(2) 

V 

Vii 

Inout Low Voltaae 

-0.5(^) 



0.8 

V 
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NOTE: 

1. ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 
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IDT71342SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5V± 10%) 


Symbol 

1 Parameter 

Test Conditions 

IDT71342SA 

iDT71342LA 

Unit 

Min. 

Max. 

Min. 

Max. 



Vcc = 5.5V, ViN = OVtoVcc 

— 

10 

— 

5 

pA 


Output Leakage Current 

CE = ViH, Vout = OV to Vcc 

— 

10 

— 

5 

nA 

VOL 

Output Low Voltage 

loL = 6mA 

— 

0.4 



0.4 

V 

lOL = 8mA 

— 

0.5 

— 

0.5 

V 

VOH 

Output High Voltage 

loH =^mA 

2.4 

— 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^''^ (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Conditions 

Version 

71342X25W 

71342X35 

71342X45 

71342X55 

71342X70 

Unit 

Typ.<^> 

Max. 

Typ<=) 

Max. 

H 

Max. 

Typ.<2> 


B 


Icc 

Dynamic Operating 
Current 

(Both Ports Active) 

CE< ViL 

Outputs Open 

SEM = Don't Care 
f = fMAX^' 

MiL. S 

L 

— 

— 

— 

300 

260 

— 

280 

240 

— 

^1 

— 


mA 


- 

280 

240 

- 


- 

■Bl 

- 

240 

200 

- 


Icci 

Dynamic Operating 
Current 

(Semaphores 

Both Sides) 

Vh 

Outputs Open 

SEM < Vl 
f = fMAx(3> 


- 

- 

- 

190 

170 

- 

170 

150 

- 

170 

150 

- 

170 

150 

mA 


- 

200 

170 

- 


- 

170 

140 

- 

170 

140 

- 

170 

140 

ISBI 

Standby Current 
(Both Ports— TTL 

Level Inputs) 

CEl and CEr > Vih 
SEMl = SEMr>Vih 

f = fMAx‘3) 

mm 

- 

- 

25 

25 


m 

70 

50 

25 

25 

■ 

25 

25 

B 

mA 


25 

25 

80 

50 

25 

25 

m 

25 

25 

70 

40 

n 

70 

40 

B 

70 

40 

|SB2 

Standby Current 
(One Port— TTL 

Level Inputs) 

or ^R > Vih 
A ctive Port Outputs 

Open, f = fMAX^^' 
SEMl =SEMr > ViH 

mm 

- 

- 

- 

200 

170 

- 

190 

160 

- 

180 

150 

B 

180 

150 

mA 

COM'L. S 

L 

- 

180 

150 

- 

170 

140 

- 

160 

130 

- 

160 

130 

a 

160 

130 

|SB3 

Full Standby Current 
(Both Ports— All 

CMOS Level Inputs) 

Both Ports CEl and 
CEr > Vcc - 0.2V 

ViN S Vcc - 0.2V or 

Vin<0.2V 

SEMl=SEMr> 

Vcc - 0.2V, f = 0(3) 


- 

- 

1.0 

0,2 

30 

10 

1.0 

0.2 

30 

10 

1.0 

0.2 

■ 

1.0 

0.2 

30 

10 

mA 

COM'L. S 

L 

1.0 

0.2 

15 

4.0 

1.0 

0.2 

15 

4.0 

1.0 

0.2 

15 

4.0 

1.0 

0.2 

15 

4.0 

1.0 

0.2 

15 

4.0 

|SB4 

Full Standby Current 
(One Port— All 

CMOS Level Inputs) 

One Port CEl or 
CEr > Vcc - 0,2V 

ViN>Vcc-0.2Vor 

Vin<0.2V 

SEMl = SEMr > 

Vcc — 0.2V 

Active Port Outputs 
Open, f = fMAx'^> 


- 

- 

- 

■SI 

- 

180 

150 

- 

170 

140 

- 

170 

140 

mA 

COM'L. S 

L 

1 

170 

140 

1 

150 

130 

1 

150 

120 

1 


1 

150 

120 
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NOTES: 

1 . "X" in part number indicates power rating (SA or LA). 

2. Vcc = 5V. Ta = +25'’C. 

3. fMAX = 1 Arc = Ali inputs cycling at f = 1 Arc (except Output Enable), f = 0 means no address or control lines change. Applies only to inputs at CMOS level 
standby Isb3. 

4. 0“C to +70°C temperature range. 

5. At Vcc<2.0V input leakages are undefined. 
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IDT71342SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

{LA Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

•p 

Max. 

Unit 

Vdr 

VCC for Data Retention 

— 

2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

Vcc = 2V 

MIL 

— 

100 

4000 

pA 



CE^Vhc 

COM!. 

— 

100 

1500 


tCDR^^' 

Chip Deselect to Data Retention Time 

ViN>VHcor< Vlc 


0 

— 

— 

ns 

tR(3) 

Operation Recovery Time 



tRC*^^ 

— 

— 

ns 
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NOTES: 

1. Vcc = 2V, Ta = +25°C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed but not tested. 


LOW VCC DATA RETENTION WAVEFORM 


Vcc 


1 

^ DATA RETENTION MODE ^ 

1 


4.5V^ 

[^tCDR-» 

\ Vdr^2V / 

"‘4.5V 
^tR -♦j 


y/////////// 

"VIH N ^ ^ VlH^ 
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AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 
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+5V 


DATAout 


775n- 


:i25on 


30pF* 


+5V 

|l250Q 


DATAout 


7750 < 


=F 5pF* 


Figure 1. Output Load 


•Including scope and jig 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 
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IDT71342SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE^®^ 



tRC 

Read Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

tACE 

Chip Enable Access Time^®^ 

— 

25 

— 

35 

— 

45 

— 

55 

— 

70 

ns 

■ tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

40 

ns 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tLZ 

Output Low Z Time^'’’ 

0 

— 

0 

— 

5 

— 

5 

— 

5 

— 

ns 

tHZ 

Output High Z Time^''’ 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tPU 

Chip Enable to Power Up Time^^' 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Disable to Power Down Time^^) 

— 

50 

— 

50 

— 

50 

— 

50 

— 

50 

ns 

tSOP 

SEM Flag Update Pulse (OEorSEM) 

10 

— 

15 

— 

15 

— 

20 

— 

20 

— 

ns 

tWDD 

Write Pulse to Data Delay^'*^ 

— 

50 

— 

70 

— 

80 

— 

80 

— 

90 

ns 

tDDD 

Write Data Valid to Read Data 
Delay^'^^ 

— 

35 

— 

55 

— 

55 

— 

65 

— 

70 

ns 
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NOTES: 

1 . Transition is measured ±500mV from low or high impedance voitage with load (Figures 1 and 2). 

2. This parameter is guarante ed bu t not tested. 

3. To access RAM, CE = Viu SEM = ViH. To access semaphore, CE = Vih, SEM = Vil. 

4. Port to Port delay through RAM cells from writing port to a reading port. 

5. O’C to +70°C temperature range only. 

6. "X” in part number indicates power rating (SA or LA). 

TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE^^’ 


ADDRESS 


DATAout 




TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE<^’ 



MU I CJi 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 

5. To access RAM, CE = Vil, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. 
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IDT71342SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY^^’ 


ADDRr 




DATA IN R 


ADDRl 


DATAout l 


-twc- 


X 


MATCH 


X 



^ twp ► 

V / 


\ 







1' • 


> 

^ VALID 

c 




X 


MATCH 



tWDD- ► 



> 

^ VALID 


•* tDDD ► 



NOTES: 

1 . Write cycle parameters should be adhered to, in order to ensure proper writing. 

2. Device is continuously enabled for both ports. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE^®> 


Symbol 

Parameter 

7134X25<®> 

7134X35 

7134X45 

7134X55 

7134X70 

Unit 







WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

35 

— 

45 

— 

55 

— 

70 

— 

ns 

tEW 

Chip Enable to End of Write^®* 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

20 

— 

30 

— 

40 

— 

50 

— 

60 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tDW 

Data Valid to End of Write 

15 

— 

20 

— 

20 

— 

25 

— 

30 

— 

ns 

tHZ 

Output High Z Time*^’ 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tDH 

Data Hold Time*'*) 

0 

— 

3 

— 

3 

— 

3 

— 

3 

— - 

ns 

twz 

Write Enabled to Output in High 

— 

15 

— 

20 

— 

20 

— 

25 

— 

30 

ns 

tow 

Output Active from End of Write^^' 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tSWR 

SEM Flag Write to Read Time 

10 

— 

10 


10 

— 

10 

— 

10 

— 

ns 

tSPS 

SEM Flag Contention Window 

10 

— 

MM 

— 

■El 

— 

■El 

— 

■El 

— 

ns 
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NOTES: 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarante ed bu t not tested. 

3. To access RAM, CE = Vil, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil This condition must be valid for the entire tnw time. 

4. The specification for toH must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary 
over voltage and temperature, the actual toH will always be smaller than the actual tow. 

5. 0°C to +70°C temperature range only. 

6. “X” in part number indicates power rating (SA or LA). 
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ID771342SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING<^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 1, CE CONTROLLED TIMING^^’ 



two 


ADDRESS ^ 

< 


> 

/ 


4 

— tAW ► 



ce(®) 

\ 

\ / 

/ 



tAS ► 

< lEW ► 

^tWR— ► 


R/W 

”\ 


/ 



[< tDW ► 

* tDH 


DATA IN 
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NOTE^: 

1. R/W must be high during all address transitions. 

2. A write occurs during the overlap (tEW or twpj_of a low C E or SEM and a low R/W. 

3. twR is measured from the earlier of CE or R/W {or SEM or R/W) going high to the end of write cycle. 

4. DuringJWs period , the I/O pins are in the output state, and input signals rnust not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured_±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 1 00% tested. 

7. If OE is low during a R/W controlled write ^le, the write pulse wj^th must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 

placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be as 
short as the specified twp. 

8. To access RAM, CE = Viu, SEM = Vih. To access semaphore, CE = Vih, SEM = Vil. Either condition must be valid for the entire tEW time. 
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TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE^^^ 



NOTE: 

1 . CE = ViH for the duration of the above timing (both write and read cycle). 


TIMING WAVEFORM OF SEMAPHORE CONTENTIONS^’ 

X 


S|de<2) "A" J 


side "B" ^ 


Aoa - Asa 


FWVa 


SEMa 


Aob - Asb 


R/Wb 


SEMb 


MATCH 


X 


|<-tSPS-^ 


MATCH 

X 

y 



y 

/ 


2721 drw11 


NOTES: 

1 . Dor = Dol = Vil, CEr = CEl = Vih, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. Either side “A” = left and side "B” = right, or side “A” = right and s ide “B” = left. _ 

3. This parameter is measured from the point where RA/Va or SEMa goes high until R/Wb or SEMb goes high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 


6.10 


8 









IDT71342SA/LA 

CMOS DUAL-PORT RAM 32K (4K x 8-BIT) WITH SEMAPHORE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL DESCRIPTION 

The IDT71 342 is an extremely fast dual-port 4K x 8 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer's software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAMs and can be read from or written to at the 
same time, with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This i s the condition which is shown in T able 1 where CE and 
SEM are both high. 

Systems which can best use the IDT71 342 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT71342’s hardware semaphores, which 
provide a lockout mechanism without requiring complex 
programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT71 342 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation.” In this method, the state of a semaphore 
latch is used as a token indicating that a shared resource is in 
use. If the left processor wants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 


was not successful in setting the latch, it determines that the 
right side processor had set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore’s status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT71 342 in a 
separate memory space from the dual-port RAM. Thi s addr ess 
space is accessed by placing a low input on the SEM pin 
(which acts as a chip select forthe^maphor^flags) and using 
the other control pins (Address, OE, and R/W) as they would 
be used in accessing a standard static RAM. Each of the flags 
has a unique address which can be accessed by either side 
through the address pins A 0 -A 2 . When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other (see 
Table II). That semaphore can now only be modified by the 
side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other. side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor 
communications. (A thorough discussion on the use of this 
feature follows shortly.) A zero written into the same location 
from the other side will be stored in the semaphore request 
latch for that side until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide's output registerwhen that side’s 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated re ad of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence of WRITE/READ must be used by the 
semaphore in order to guarantee that no system level 
contention will occur. A processor requests access to shared 
resources by attempting to write a zero into a semaphore 
location. If the semaphore is already in use, the semaphore 
request latch will contain a zero, yet the semaphore flag will 
appear as a one, a fact which the processor will verify by the 
subsequent read (see Table II). As an example, assume a 
processor writes a zero in the left port at a free semaphore 
location. On a subsequent read, the processor will verify that 
it has written successfully to that location and will assume 
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control overthe resource in question. Meanwhile, if a processor 
on the right side attempts to write a zero to the same semaphore 
flag it will fail, as will be verified by the fact that a one will be 
read from thatsemaphore on the right side during asubsequent 
read. Had a sequence of READ/WRITE been used instead, 
system contention problems could have occurred during the 
gap between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 3. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
is written to the same semaphore request latch. Should the 


other side’s semaphore request latch have been written to a 
zero in the meantime, the semaphore flag will now stay low 
until its semaphore request latch is written to a one. From this 
it is easy to understand that, if a semaphore is requested and 
the processor which requested it no longer needs the resource, 
the entire can hang up until a one is written into that semaphore 
request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 


TABLE I — NON-CONTENTION READ/WRITE CONTROL 


Left or Right Port^^^ 

Function 

R/W 




Do-7 

X 

H 

H 

X 

Z 

Port Disabled and in Power Down Mode 

H 

H 

L 

L 

DATAout 

Data in Semaphore Flag Output on Port 

X 

X 

X 

H 

z 

Output Disabled 

_y 

H 

L 

X 

DATAin 

Port Data Bit DO Written Into Semaphore Flag 

H 

L 

H 

L 

DATAout 

Data in Memory Output on Port 

L 

L 

H 

X 

DATAin 

Data on Port Written Into Memory 

X 

L 

L 

X 

— 

Not Allowed 


2721 tbill 

NOTE: 

1. Aol = Aiol?iAor-Aior 

H = HIGH, L = LOW, X = Don’t Care, Z = High Impedance 
Low-to-High transition. 


TABLE II — EXAMPLE SEMAPHORE PROCUREMENT SEQUENCE^^) 


Function 

Do - D7 Left 

Do - D7 Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes “0” to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes “1” to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes “0” to Semaphore 

1 

0 

No change. Left side has no write access to semaphore 

Right Port Writes "1 " to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes “1” to Semaphore 

1 

1 

Semaphore free 

Right Port Writes “0” to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes “1 ” to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Left Port Writes “1” to Semaphore 

1 

1 

Semaphore free 
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NOTE: 

1 . This table denotes a sequence of events for only one of the eight semaphores on the IDT71342. 
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One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. Code integrity is of the 
utmost importance when semaphores are used instead of 
slower, more restrictive hardware intensive schemes. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES-Some examples 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT71 342's dual-port 
RAM. Say the 4K x 8 RAM was to be divided into two 2K x 8 
blocks which were to be dedicated at any one time to servicing 
either the left or right port. Semaphore 0 could be used to 
indicate the side which would control the lower section of 
memory, and Semaphore 1 could be defined as the indicator 
for the upper section of the memory. 

T 0 take a resource, in this example the lower 2K of dual-port 
RAM, the processor on the left port could write and then read 
a zero into Semaphore 0. If this task were successfully 
completed (a zero was read back rather than a one), the left 
processor would assume control of the lower 2K. Meanwhile, 
therightprocessorwould attemptto perform thesamefunction. 
Since this processor was attempting to gain control of the 
resource after the left processor, it would read back a one In 
response to the zero it had attempted to write into Semaphore 
0. At this point, the software could choose to try and gain 
control of the second 2Ksection by writing, then reading a zero 
into Semaphore 1 . If it succeeded in gaining control, it would 
lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 


Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 2K blocks of dual-port RAM with each 
other. 

The blocks do not have to by any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be assigned 
different meanings on different sides rather than being given 
a common meaning as was shown in the example above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices had determined which memory area was "off limits” to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT" state is available on one or both sides. Once 
asemaphore handshake has been performed, both processors 
can access their assigned RAM segments at full speed. 

Another application is in the area of complex data structures. 
In this case, block arbitration is very important. For this 
application one processor may be responsible for building and 
updating a datastructure. Theotherprocessorthen reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 



L PORT 


R PORT 


SEMAPHORE 
REQUEST FLIP FLOP 


SEMAPHORE 
REQUEST FLIP FLOP 
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Figures. IDT71 342 Semaphore Logic 
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Integrated Device Technology, Inc. 


HIGH-SPEED 36K 
(4K X 9-BIT) 
DUAL-PORT RAM 


PRELIMINARY 

IDT7014S 


FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military: 20/25/35ns (max.) 

— Commercial: 15/20/25ns (max.) 

• Low-power operation 

— IDT7014S 

Active: 900mW (typ.) 

• IDT'S BiCEMOS™ process 

• Fully asynchronous operation from either port 

• TTL-compatible; single 5V (±10%) power supply 

• Available in 52-pin plastic leaded chip carrier 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7014 is an extremely high-speed 4K x 9 dual-port 
static RAM designed to be used in systems where on-chip 
hardware port arbitration is not needed. This part lends itself 
to those systems which cannot tolerate wait states or are 
designed to be able to externally arbitrate or withstand 
contention when both sides simultaneously access the same 
dual-port RAM location. 

The IDT701 4 provides two independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from both ports. 

The IDT7014 utilitizes a 9-bit wide data path to allow for 
parity at the user's option. This feature is especially useful in 
data communication applications where it is necessary to use 
a parity bit for transmission/reception error checking. 

Fabricated using IDT's BiCEMOS™ high-performance 
technology, these dual-ports typically operate on only 900mW 
of power at maximum access times as fast as 1 5ns. 

The IDT701 4 is packaged in a 52-pin PLCC. Military grade 
product is manufactured in compliance with the latest revision 
of MIL-STD-883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



R/Wr 


OEr 

l/OoR- l/OaR 


Aor - Aiir 
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BiCEMOS™ is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7014S HIGH-SPEED 36K (4K x 9-BIT) 
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PIN CONFIGURATION 


-i-j-r-i-i-itrocitiririra: 

LO^COCNJt-OO^COCO^IDCD 
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52-Pin PLCC 
Top View 

NOTES: 

1 . All Vee pins must be connected to power supply. 

2. All ground pins must be connected to ground supply. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating 

Commercial 

Military 


Vterm 

(2) 

Terminal Voltage 
with Respect to 

GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

VTERM(3) 

Terminal Voltage 

-0.5 to Vcc 

-0.5 to Vcc 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 


Tbias 


-55 to +125 

■mn 


Tstg 

storage 

Temperature 

-55 to +1 25 

-65 to +150 


loUT 

DC Output Current 

50 

50 



NOTES: 2528 tbi 01 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Inputs and Vcc terminals only. 

3. I/O terminals only. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 


GND 

Vcc 

Military 

-55°Cto+125°C 

OV 

5,0V ± 1 0% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

■a 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VIH 

Input High Voltage 

2.2 

— 

6.0 

V 

ViL 

Input Low Voltage 

-0.5<^> 

— 

0.8 

V 


NOTE: 


1 . Viu = -3.0V for pulse width less than 20ns. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 





IDT7014S 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Unit 

noni 

Input Leakage Current 

Vcc = 5.5V, ViN = OV to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage Current 

VouT = OV to Vcc 

— 

10 

pA 

VOL 

Output Low Voltage 

lOL = 4mA 

— 

0.4 

V 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

V 


25281bl04 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5V± 10%) 




Test 


IDT7014S15<’) 

IDT7014S20 

IDT7014S25 

IDT7014S35(2) 


Symbol 

Parameter 

Condition 

Version 

Typ. 

Max. 

Typ. Max. 

Typ. 

Max. 

Typ. 

Max. 

Unit 

Icc 

Dynamic 
Operating 
Current (Both 
Ports Active) 

Outputs Open 
f = fMAX^^^ 

Mil. 

— 

— 

— 260 

— 

255 

— 

250 

mA 


Com’l. 

B 

250 

— 245 

— 

240 

B 

— 



NOTES: 2528tbl05 

1 . 0°C to +70°C temperature range only. 

2. -SS'C to +125°C temperature range only. 

3. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/tRC, and using “AC TEST 
CONDITIONS" of input levels of GND to 3V. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 , 2 and 3 
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CAPACITANCE (Ta = +25°C. f = 1 .OMHz) 


Symbol 

Parameter*^^ 

Condition 

Max. 

Unit 

CiN 

Input Capacitance 

< 

z 

II 

o 

< 

11 

pF 

COUT 

Output Capacitance 

VOUT = OV 

11 

pF 


25281bl07 


5V 


1250n 


DATAout 


775n^ dz 5pF 


* Including scope and jig. 

Figure 2. Output Load (for tHZ, twz, and tow) 


DATA OUT 


I zo = son I 


son 

1.5 V 


Figure 1. Output load. 


ataa 

(Typical, ns) 



Capacitance (pF) 


Figure 3. Lumped Capacitive Load, Typical Derating. 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE^^^ 


Symbol 

Parameter 

7014X1 

7014X20 

7014X25 

7014X35^'’) 

Unit 





READ CYCLE 

tRC 

Read Cycle Time 

15 

— 

20 

— 

25 

— 

35 

— 

ns 

tAA 

Address Access Time 

— 

15 

— 

20 

— 

25 

— 

35 

ns 

tAOE 

Output Enable Access Time 

— 

8 

— 

10 

— 

12 

— 

20 

ns 

tOH 

Output Hold from Address Change 

tm 

— 

3 

— 

3 

— 

3 

— 

ns 

tLZ 

Output Low Z Time^^' 

0 

— 

0 

— 

0 

— 

3 

— 

ns 

tHZ 

Output High Z Time^''- 

— 

7 

— 

g 

— 

11 

— 

15 

ns 


NOTES: 2528 tbi 08 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figure 1 ). 

2. This parameter is guaranteed but not tested. 

3. O^C to +70°C temperature range only. 

4. -55°C to +1 25°C temperature range only. 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE^^’^^ 


ADDRESS 


DATAout 




TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE^^’ 


OE 

DATAout 



tAOE 


tLZ 




NOTE^: 

1. R/W is high for Read Cycles. 

2. OE=Vil. 

3. Addresses valid prior to OE transition low. 




tHZ 


VALID DATA 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

7014515^®) 

7014S20 

7014S25 

7014S35<®> 

Unit 





WRITE CYCLE 

two 

Write Cycle Time 

15 

— 

20 

— 

25 

— 

35 

— 

ns 

tAW 

Address Valid to End of Write 

14 

— 

15 

— 

20 

— 

30 

— 

ns 

tAS 

Address Set-up Time 

0 

■ — 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

12 

— 

mm 

— 


— 

30 

— 

ns 

tWR 

Write Recovery Time 

1 

— 

2 

— 

2 

— 

2 

— 

ns 

tDW 

Data Valid to End of Write 

10 

— 

12 

— 

15 

— . 

25 

— 

ns 

tHZ 

Output High Z Time^^’ 

— 

7 

— 

9 

— 

11 

— 

15 

ns 

tDH 

Data Hold Time^^^ 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

twz 

Write Enabled to Output in High 

— 

7 

— 

9 

— 

11 

— 

15 

ns 

tow 

Output Active from End of Write^^’ 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWDD 

Write Puise to Data Deiay^'*' 

— 

30 

— 

40 

— 

45 

— 

55 

ns 

tDDD 

Write Data Valid to Read Data Delay^'*^ 

— 

25 

— 

30 

— 

35 

— 

45 

ns 


NOTES; 2528 tbi 09 

1 . Transition is measured ±500mV from iow or high impedance voltage with load (Figure 1 ). 

2. This parameter is guaranteed but not tested. 

3. The specification for toH must be met by the device supplying vwite data to the RAM under all operating conditions. Although Idh and tow values will vary 
over voltage and temperature, the actual toH will always be smaller than the actual tow. 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read with Port-to-Port Delay”. 

5. 0°C to +70°C temperature range only. 

6. -55°C to +125'’C temperature range only. 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY 


-twc- 


ADDRr 


R/Wr(^> 


DATA IN R 


ADDRl 


DATAout l 


X 


MATCH 


X 



M tWP ► 


S 

\ / 

x: — 


U tDW m] 


> 





X 


MATCH 



1 WDD ► 



■> 

^ VALID 


tDDD ► 



6.11 


5 
































































































IDT7014S HIGH-SPEED 36K (4K X 9-BIT) 
DUAL-PORT RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE<^’ 



-• twc ► 


ADDRESS N 


c: 

OE 





-^tWR— ► 


t AS twP ► 


R/W 


DATAout 


DATA IN 




-twz 


i4r 


(3) 




-tDW- 


-tow- 


■tHZ 


(4) 




(3) 


•tDH- 






NOTES: 

1 . R/W must be high during all address transitions. 

2. tWR is measured from R/^ going high to the end of write cycle. 

3. During this period, the I/O pins are in the output state, and input signals must not be applied. 

4. Transition is measured ±500mV from steady state with a 5pF load {including scope and jig). This parameter is sampled and not 100% tested. 

5. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 
placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be as 
short as the specified twp. 


FUNCTIONAL DESCRIPTION 

The IDT7014 provides two ports with separate control, 
address, and I/O pins that permit independent access for 
reads or writes to any location in memory. It lacks the chip 
enable feature of CEMOS™ Dual Ports, thus it operates in 
active mode as soon as power is applied. Each port has its 
own Output Enable control (OE). In the read mode, the port’s 
OE turns on the output drivers when set LOW. Non-contention 
READ/WRITE conditions are illustrated in the table below. 


TABLE I - READ/WRITE CONTROL 


Left or Right Port^’^ 


R/W 

OE 

Do-8 

Function 

L 

X 

DATAin 

Data on port written into 
memory 

H 

L 

DATAout 

Data in memory output on port 

X 

H 

Z 

High impedance outputs 


2528tbl10 


NOTE: 

1. AOL-Al 1 L?tAoR- A iir 

H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 
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HIGH-SPEED 36K (4K x 9-BIT) 

PRELIMINARY 

SYNCHRONOUS 

IDT7099S 

DUAL-PORT RAM 



FEATURES: 

• High-speed clock-to-data output times 

— Military; 20/25/30ns (max.) 

— Commercial: 15/20/25ns (max.) 

• Low-power operation 

— IDT7099S 

Active: 900 mW (typ.) 

Standby: 50 mW (typ.) 

• 4KX 9 bits 

• Architecture based on dual-port RAM cells 

— Allows full simultaneous access from both ports 

— Independent bit/byte read and write inputs for control 
functions 

• IDT's BiCEMOS™ process technology 

• Synchronous operation 

— 4ns setup to clock, 1 ns hold on all control, data, and 
address inputs 

— Data input, address, and control registers 

— Fast 1 5ns clock to data out 

— Self-timed write allows fast write cycle 

— 20ns cycle times, 50MHz operation 

• Clock enable feature 

• Guaranteed data output hold times 

• Available in 68-pin PGA and PLCC 

• Military product compliant to MIL-STD-883, Class B 


DESCRIPTION: 

The IDT7099 is a high-speed 4K x 9 bit synchronous dual- 
port RAM. The memory array is based on dual-port memory 
cells to allow simultaneous access from both ports. Regis- 
ters on control, data, and address inputs provide low set-up 
and hold times. The timing latitude provided by this 
approach allow systems to be designed with very short 
realized cycle times. With an input data register, this device 
has been optimized for applications having unidirectional data 
flow or bi-directional data flow in bursts. Changing data 
direction from reading to writing normally requires one dead 
cycle. 

Fabricated using IDT's BiCEMOS™ high-performance 
technology, these dual-ports typically operate on only 
900mW of power at maximum high-speed clock-to-data out- 
put times as fast as 15ns. An automatic power down 
feature, controlled by CE, permits the on-chip circuitry of each 
port to enter a very low standby power mode. 

The IDT7099 is packaged in a 68-pin PGA or 68-pin 
PLCC. Military grade product is manufactured incompliance 
with the latest revision of MIL-STD-883, Method 5004. 


FUNCTIONAL BLOCK DIAGRAM 


NOTE: 

1 . Self-timed write generator. 

BiCEMOS is a trademart^ of Integrated Device Technology, Inc. 



I/OSR 
I/O0-7 R 


BIT OEr 

•BYTE OEr 

■CLKr 

-CLKENr 


•BIT R/Wr 
• BYTE R/Wr 

•CEr 

3007 drwOt 
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT) 
SYNCHRONOUS DUAL-PORT RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT) 
SYNCHRONOUS DUAL-PORT RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS (CONTINUED) 



A7R 

Abr 

A9R 

Aior 

Aiir 

BYTE OEr 
BIT OEr 
GND 
GND 

BYTE^r 
BIT RA/Vr 

CEr 

GND 

I/Obr 

I/07R 

I/Obr 


68-Pin PLCC 
Top View 

NOTES: 

1 . All VCC pins must be connected to power supply. 

2. All ground pins must be connected to ground supply. 


ABSOLUTE MAXIMUM RATINGS (D 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm<^> 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

1 

Vterm<^> 

Terminal Voltage 

-0.5 to VCC 

-0.5 to VCC 

o 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 

Under Bias 

-55 to +125 

-65 to +135 

1 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

H 

lOUT 

DC Output Current 

50 

50 

lilCT 


NOTES: 3007tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Inputs and Vcc terminals only. 

3. I/O terminals only. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

vcc 

Military 

-55°C to +125°C 

OV 

5.0V + 10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


3007tbl02 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

1 Min. 1 




vcc 

Supply Voltage 

mm 




GND 


0 

0 

0 

v 

VIH 

Input High Voltage 

2.2 

— 

6.0 

V 

VIL 

Input Low Voltage 

-0.5(’) 

— 

0.8 

V 


NOTE: 3007tbl03 

1 . ViL = -3.0V for pulse width less than 20ns. 
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT) 
SYNCHRONOUS DUAL-PORT RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 


Symbol 

Parameter 

Test Condition 

IDT7099S 

Unit 

Min. 

Max. 

■DM 

Input Leakage Current 

VCC = 5.5V, VIN = 0VtoVCC 

— 

10 

pA 

|lLO| 

Output Leakage Current 

CE = VIH, VOUT = OV to VCC 

— 

10 

pA 

VOL 

Output Low Voltage 

lOL = 4mA 

— 

0.4 

V 

VOH 

Output High Voltage 

IOH = -4mA 

2.4 

— 

V 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5V± 10%) 


Symbol 

Parameter 

Test 

Condition 

Version 

IDT7099S15(’) 

IDT7099S20 

IDT7099S25 

IDT7099S30(2) 

Unit 

Typ. 

Max. 

B23 

Max. 


Max. 

Typ. 

Max. 

Icc 

Dynamic 
Operating 
Current (Both 
Ports Active) 

CE<Vil 

Outputs Open 
f = fMAX<^> 

Mil. 

— 

— 

— 

390 

— 

370 

— 

360 

mA 

Com’l. 

■ 

390 

— 

360 

— 

340 

■ 

B 


ISBI 

Standby 
Current (Both 
Ports — TTL 
Level Inputs) 

CEL and 

CER>Vih 
f = fMAX<3) 

Mil. 

■ 

— 

— 

190 

— 

170 

B 

140 

mA 

Com’l. 


220 


180 

— 

160 

B 

B 


|SB2 

Standby 
Current (One 
Port— TTL 
Level Inputs) 

CELorCEns ViH 

Active Port 

Outputs Open, 
f = fMAX<3) 

Mil. 

— 

— 

— 

290 

— 

270 

B 


mA 

Com’l. 

■ 

300 


270 


250 

B 

B 


|SB3 

Full Standby 
Current (Both 
Ports — CMOS 
Level Inputs) 

Both Ports CER 
and CEl 2: Vcc -0.2V 

ViN> Vcc - 0.2V 
or ViN < 0.2V, f = o'”*’ 

Mil. 

■ 

— 

— 

20 

— 

20 

B 

20 

mA 

Com’l. 

■ 

10 


10 


10 

B 

B 


|SB4 

Full Standby 
Current (One 
Port — CMOS 
Level Inputs) 

One Port CEl or CEr > Vcc 
-0.2V, ViN> Vcc -0.2V or 
ViN ^ 0.2V, Active Port 
Outputs Open, f = fMAX<^* 

Mil. 

■ 

— 

— 

280 

— 

260 

— 

240 

mA 

Com’l. 

■ 

290 


260 


240 

B 

B 



NOTES: 3007tbi05 

1 . 0°C to +70'’C temperature range only. 

2. -SS'C to +1 25°C temperature range only. 

3. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency clock cycle of 1 /tCLK, and using “AC TEST 
CONDITIONS” of input levels of GND to 3V. 

4. f = 0 means no address, clock, or control lines change. Applies only to inputs at CMOS level standby. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

3ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1,2 and 3 


DATA OUT 



Figure 1. Output load. 



1.5V 
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IDT7099S HIGH-SPEED 36K (4K X 9-BIT) 

SYNCHRONOUS DUAL-PORT RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


5V 



1250D 


5pF* 


Figure 2. Output Load (for tcLZ, tcHZ, toLZ, and toHz). 

'Including scope and jig. 



Figure 3. Lumped Capacitive Load, Typical Derating. 


AC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE RANGE — 
(READ AND WRITE CYCLE TIMING) 

(Commercial: VCC = 5V ±10%, TA = 0“C to +70"C: Military: VCC = 5V ±10%, TA = to +125*C) 




Commercial 

Military 




7099S15 

7099S20 

7099S25 

7099S20 

7099S25 

7099S30 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. Max. 

Min. 

Max. 

Unit 

tCLK 

Clock Cycle Time 

20 

— 

20 

— 

25 

— 

20 

— 

25 

— 

30 

— 


tCLKH 

Clock High Time 

6 

— 

8 

— 

10 

— 

8 

— 

10 — 

12 

— 


tCLKL 

Clock Low Time 

6 

— 

8 

— 

10 

— 

8 — 

10 — 

12 — 


tCQV 

Clock High to Output Valid 

— 

15 

— 

20 

— 

25 

— 

20 

— 

25 

— 

30 

IIQ^Ifl 

tRSU 

Registered Signal Set-up Time 

4 

— 

5 

— 

6 

— 

5 

— 

6 

— 

7 

— 


tRHD 

Registered Signal Hold Time 

1 

— 

1 

— 

1 - 

2 

— 

2 

— 

2 

— 

IQII 

tCOH 

Data Output Hold After Clock High 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 


tCLZ 

Clock High to Output Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 


tCHZ 

Clock High to Output High Z 

2 

7 

2 

9 

2 

12 

2 

9 

2 

12 

2 

15 


tOE 

Output Enable to Output Valid 

— 

8 

— 

10 

— 12 

— 

10 

— 

12 

— 

15 

11^311 

tOLZ 

Output Enable to Output Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tOHZ 

Output Disable to Output High Z 

— 

7 

— 

9 

— 

11 

— 

9 

— 

11 

— 

14 


tcsu 

Clock Enable, Disable Set-up Time 

4 

— 

5 

— 

6 

— 

5 

— 

6 

— 

7 

— 


tCHD 

Clock Enable, Disable Hold Time 

2 

— 

2 

— 

2 

— 

3 

— 

3 

— 

3 

— 


Port-to-Port Delay 

tCWDD 

Write Port Clock High to Read 

Data Delay 

— 

30 

— 

35 

— 

45 

— 

35 

— 

45 

— 

55 

ns 
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT) 
SYNCHRONOUS DUAL-PORT RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE, EITHER SIDE^^’^) 


BYTE R/W 
orBlTRM 


BYTE OE 
orBITOE 


tCLK 

TtCLKHl^L— tCLKL 




TIMING WAVEFORM OF READ CYCLE WITH PORT-TO-PORT DELAY 

CLOCKr I- \ / 











DATA OUTl 


NOTES: 

1. CEL = CER = L,CtKERL = Ci:KEMR = L 

2. OE = L for the reading port. 
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IDT7099S HIGH-SPEED 36K (4K x 9-BIT) 
SYNCHRONOUS DUAL-PORT RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ-TO-WRITE CYCLE NO. 1, CE HIGH^"*^ 


CLOCK 

CLKEN 

BYTE R/W 
or BIT R/W 

ADDRESS 

DATAin 

DATAout 

NOTE: 



1. 5E low throughout. 


TIMING WAVEFORM OF READ-TO-WRITE CYCLE NO. 1, CE LOW^^’^) 


CLOCK 

CLKEN 

CE 

BYTERM 
or BIT R/W 

ADDRESS 

DATAin 

DATAout 



NOTES: 

1 . During dead cycle, if CE is low, data will be written into array. 

2. OE low throughout. 






IDT7099S HIGH-SPEED 36K (4K x 9-BIT) 
SYNCHRONOUS DUAL-PORT RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


introducing clock skew for very fast interleaved memory 
applications. 

The data inputs are gated to control on-chip noise in buss^ 
applications^ The user must guarantee that the BYTE R/W 
and BIT R/W pins are low for at least one clock cycle before 
any write is attempted. A high on the CE input for one clock 
cycle will power down the internal circuitry to reduce static 
power consumption. 

The device has separate bit write, byte write, bit enable, 
and byte enable pins to allow for independent control. 


Inputs 

Outputs 

Mode 

Synchronous 

Asynchronous 

Clk 

CE 

Byte R/W 

Bit R/W 

Byte OE 

BitbE 

1/00-7 

1/08 

/ 

h 

h 

h 

X 

X 

Hi-Z 

Hi-Z 

Deselected, Power Down, Data I/O Disabled 

/ 

h 

1 

h 

X 

X 

DATAin 

Hi-Z 

Deselected, Power Down, Byte Data Input Enablec 

/ 

h 

h 

1 

X 

X 

Hi-Z 

DATAin 

Deselected, Power Down, Bit Data Input Enabled 

/ 

h 

1 

1 

X 

X 

DATAin 

DATAin 

Deselected, Power Down, Data Input Enabled 

/ 

1 

1 

h 

X 

L 

DATAin 

DATAout 

Write Byte, Read Bit 

/ 

1 

1 

h 

X 

H 

DATAin 

Hi-Z 

Write Byte Only 

f 

1 

h 

1 

L 

X 

DATAout 

DATAin 

Read Byte, Write Bit 

/ 

1 

h 

1 

H 

X 

Hi-Z 

DATAin 

Write Bit Only 

/ 

1 

1 

1 

X 

X 

DATAin 

DATAin 

Write Byte, Write Bit 

/ 

1 

h 

h 

L 

L 

D 

> 

o 

c 

DATAout 

Read Byte, Read Bit 

/ 

1 

h 

h 

H 

L 

Hi-Z 

DATAouT 

Read Bit Only 

/ 

1 

h 

h 

L 

H 

DATAout 

Hi-Z 

Read Byte Only 

/ 

1 

h 

h 

H 

H 

Hi-Z 

Hi-Z 

Data I/O Disabled 
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FUNCTIONAL DESCRIPTION 

The IDT7099 provides a true synchronous dual-port static 
RAM interface. Registered inputs provide very short set-up 
and hold times on address, data, and all critical control inputs. 
All internal registers are clocked on the rising edge of the clock 
signal. An asynchronous output enable is provided to ease 
asynchronous bus interfacing. 

The internal write pulse width is independent of the high 
and lowperiodsoftheclock. This allows the shortest possible 
realized cycle times. Clock enable inputs are provided to stall 
the operation of the address and data input registers without 


CAPACITANCE (Ta = +25'“C, F = 1 .OMHz) 


Symbol 

Parameter^^^ 

Condition 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = ov 

11 

PF 

Gout 

Output Capacitance 

VOUT = ov 

11 
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TRUTH TABLES 

TRUTH TABLE I: READ/WRITE CONTROL^^^ 


TRUTH TABLE II: 

CLOCK ENABLE FUNCTION TABLE^^^ 


Operating Mode 

Inputs 

Register Inputs 

Register Outputs 

Clk 

CLKEN 

ADDR 

DATAIN 

ADDR 

DATAOUT 

Load "1" 

/ 

1 

h 

h 

H 

H 

Load "0" 

/ 

1 

1 

1 

L 

L 

Hold (do nothing) 

/ 

h 

X 

X 

N/C 

N/C 

X 

H 

X 

X 

N/C 

N/C 


NOTE: 3007tbi09 

1 . H = High voltage level steady state, h = High voltage level one set-up time prior to the low-to-high clock transition, L = Low voltage level steady state 
I = Low voltage level one set-up time prior to the low-to-high clock transition, X = Don’t care, N/C = No change 
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HIGH-SPEED IDT7005S/L 



1 

8K X 8 DUAL-PORT 



1 

STATIC RAM 

1 Integrated Device .Technology, Inc. | 

1 



FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military: 45/55/70ns (max.) 

— Commercial: 35/45/55ns (max.) 

• Low-power operation 

— IDT7005S 

Active: 750mW (typ.) 

Standby: 5mW (typ.) 

— IDT7005L 

Active: 750mW (typ.) 

Standby: 1mW (typ.) 

• IDT7005 easily expands data bus width to 1 6 bits or 
more using the Master/Slave select when cascading 
more than o ne dev ice 

• M/S = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 


• Interrupt Flag 

• On-chip port arbitration logic 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±1 0%) power supply 

• Available in 68-pin PGA, quad flatpack, LCC and PLCC 

• Industrial temperature range (-40°C to +85°C) is avail- 
able, tested to military electrical specifications 

DESCRIPTION: 

The IDT7005 is a high-speed 8K x 8 dual-port static RAM. 
The IDT7005 is designed to be used as a stand-alone 64K-bit 
dual-port RAM or as a combination MASTER/SLAVE dual- 
port RAM for 1 6-bit-or-more word systems. Using the IDT 
MASTER/SLAVE dual-port RAM approach in 16-bit or wider 


FUNCTIONAL BLOCK DIAGRAM 

■ R/WL T ^ 



A12L 


AoL- 

CEL- 

oel- 

R/WL- 


NOTES: 

1. (MAST ER): 

BUSY is output; 
(SLAVE): EDSY 
is input. 

2. BUSY outputs 
and INT outputs 
are non-tri-stated | 
push-puil. 

SEML - 
INTL - 


CEMOS is a trademark of Integrated Device Technology, Inc. 


ARBITRATION 

INTERRUPT 

SEMAPHORE 

LOGIC 


A12R 


CER 

O^ 

R/WR 


T 

M/s 


— SEMR 

- INTR 

2738 drw01 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 


PIN CONFIGURATIONS 


Fabricated using IDT’sCEMOS™ high-performance tech- 
nology, these devices typically operate on only 750mW of 
power at maximum access times as fast as 35ns. Low-power 
(L) versions offer battery backup data retention capability with 
typical power consumption of 500pW from a 2V battery. 

The IDT7005 is packaged in a ceramic 68-pin PGA, an 68- 
pin quad flatpack, a LCC, and a PLCC. The military devices 
are processed 1 00% in compliance to the test methods of M I L- 
STD-883, Method 5004. 


d d o lyjl? 
INDEX =^-z|Oc 


LU|UJ o O O ^ -7 - “ 

'cnlozz><< <<<<< 


05 CO to 



Asl 
A4L 
A3L 
A2L 
Ail 
Aol 
INTl 
I BUSY L 

cm 

M/S 

BUSYr 

INTr 

Aor 

Air 

A 2 R 

A3R 

A4R 



LCC/PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 
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IDT7O05S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS (Continued) 


11 


51 

50 

48 

46 

44 

42 

40 

38 

36 



A5L 

A4L 

A2L 

Aol 

BUSYl 

M/S 

INTr 

Air 

A3R 


10 

53 

52 

49 

47 

45 

43 

41 

39 

37 

35 

34 

A7L 

A6L 

A3L 

Ail 

INTl 

GND 

BUSYr 

Aor 

A2R 

A4R 

A5R 


55 

54 








32 

33 

09 

A9L 

Abl 








A7R 

A6R 


57 

56 








30 

31 

08 

A11L 

Aiol 








A9R 

Abr 


59 

58 








28 

29 

07 

Vcc 

A12L 








Aiir 

Aior 


61 

60 








26 

27 

06 

NC 

NC 



IDT7005 

8KX8DPR 

IN 68-PIN PGA 
G68-1 



GND 

A12R 

05 

63 

SEMl 

62 

CEl 





24 

NC 

25 

NC 


65 

64 








22 

23 

04 


R/Wl 








SEMr 

CER 


67 

66 








20 

21 

03 

l/OOL 

NC 








OEr 

RWr 


68 

1 

3 

5 

7 

9 

11 

13 

15 

18 

19 

02 

l/OlL 

I/02L 

I/04L 

GND 

I/Otl 

GND 

l/OiR 

Vcc 

I/04R 

I/07R 

NC 



2 

4 

6 

8 

10 

12 

14 

16 

17 


01 

/ 

I/03L 

I/05L 

I/06L 

Vcc 

l/OOR 

I/02R 

I/03R 

I/05R 

I/06R 


/ 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 


Pin 1 

Designator 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 


2738 dw 03 

68-PIN PGA 
TOP VIEW 


PIN NAMES 


Left Port 

Right Port 

Names 

CEl 

CEr 

Chip Enable 

RA/Vl 

FVWr 

Read/Write Enable 

OEl 

OEr 

Output Enable 

Aol- Ai2L 

A0R-A12R 

Address 

l/OOL - I/07L 

I/OOR - I/07R 

Data Input/Output 

SEMl 

SEMr 

Semaphore Enable 

INTl 

TNTr 

Interrupt Flag 

BUSYl 

BUSYr 

Busy Flag 

M/S 

Master or Slave Select 

Vcc 

Power 

GND 

Ground 


2738tbl18 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 


Inputs^^) 

Outputs 

Mode 

CE 

R/W 

OE 

SEM 

I/O0-7 

H 

X 

X 

H 

Hi-Z 

Deselected: Power Down 

L 

L 

X 

H 

DATAin 

Write to Memory 

L 

H 

L 

H 

DATAout 

Read Memory 

X 

X 

H 

X 

Hi-Z 

Outputs Disabled 


NOTE: 2738tbl01 

1. AoL — Al2L?iAoR — A12R 


TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 

Mode 

CE 

R/W 

OE 


I/O0-7 

H 

H 

L 

■■ 

DATAout 

Read Data in Semaphore Flag 

H 

-T 

X 

L 

DATAin 

Write Dinq into Semaphore Flag 

L 

X 

X 

L 

— 

Not Allowed 


2738 tbi 02 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

|IQ] 

Vterm'^' 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTES: 2738tbl04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not impiied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125°C 

OV 

5.0V ±10% 

Commercial 

0®C to +70°C 

ov 

5.0V ±10% 


2735tbl05. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 


Vcc 

Supply Voltage 

4.5 

09 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

VIH 

Input High Voltage 

B8B 

— - 

6.0<2) 

■1 

VIL 

Input Low Voltage 

-0.5(^) 

— 


D 


NOTES: 2738tbl06 

1. Vii> -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE (Ta = -h 25°C, f = 1.0MHz) 


Symbol 

Parameter^^^ 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

VIN = OV 

11 

PF 

COUT 

Output 

Capacitance 

VOUT = ov 

11 

pF 


NOTE: 2738tbl03 

1. This parameter is determined by device characterization but is not 
production tested. 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc= 5.0V± 10%) 


Symbol 

Parameter 

Test Conditions 

1 IDT7005S 

1 IDT7005L 1 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current*^* 

Vcc = 5.5V, ViN = OV to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

loL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

loH = -4mA 

2.4 

— 

2.4 

— 

V 


2738 tbi 07 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) (Vcc = 5.0V±l0%) 







7005X35 




Test 



COM’L ONLY 


Symbol 

Parameter 

Condition 

Version 


Typ.(2) 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < ViL, Outputs Open 

MIL. 


— 

— 

mA 


Current 

SERf>ViH 


D 

— 

— 



(Both Ports Active) 

f = fMAX<3) 

COM’L. 

s 

160 

340 






L 

160 

290 


ISB1 

Standby Current 

CEr = CEls Vih 



— 

— 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 

■■ 

B 

— 

— 



Level Inputs) 

f = fMAX*^^ 

COM’L. 

s 

20 

Bl 






L 

20 



|SB2 

Standby Current 

CELorCERS Vih 

MIL 


— 

— 

mA 


(One Port — TTL 

Active Port Outputs Open 



— 

— 



Level Inputs) 

f = fMAx'®^ 

COM’L. 

S 

95 





SEMr = SEMl> Vih 


L 

95 

H9 


|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 


— 



mA 


(Both Ports — All 

CEr S Vcc - 0.2V 


n 

— 

10 



CMOS Level Inputs) 

ViN s Vcc - 0.2V or 

COM’L. 

s 

1.0 

15 



ViN < 0.2V, f = 0(''> 

SEMr = SEMi> Vcc - 0.2V 


L 

0.2 

5 



|SB4 

Full Standby Current 

One Port CEl or 

MIL. 


— 


mA 


(One Port — All 

CEr > Vcc - 0.2V 



— 




CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 








ViN > Vcc - 0.2V or ViN < 0.2V 

COM’L. 

S 






Active Port Outputs Open, f = fWAX*^^ 


L 

■ 

■ 



NOTES: 2738tbl03 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25'’C. 

3. At f = fMAX, address and control lines (except Output Enabie) are cycling at the maximum frequency read cycle of 1 /tnc, and using “AC Test Conditions” 
of input ieveis of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc<2.0\/ input leakages are undefined. 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^^CContlnued) (Vcc = 5.0V± 10%) 







7005X45 

7005X55 

7005X70 




Test 







MIL ONLY 


Symbol 

Parameter 

Condition 

Version 

Typ.<2) 

Max. 

Typ.(2) 

Max. 

Typ.(2) 

Max. 

Unit 

Icc 

Dynamic Operating 
Current 

CE < ViL, Outputs Open 
SEMsVih 

MIL. 

1 

m 

400 

340 

150 

150 

395 

335 

140 

140 


mA 


(Both Ports Active) 

f = fMAx(^> 

COM’L. 

S 

m 

340 

150 

335 

— 

— 






L 

mm 

290 

150 

285 

— 

— 


|SB1 

Standby Current 

CEl = CEr> Vih 


a 


85 

13 

MM 

10 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 

■■ 

i 

IB 

65 

13 


10 

65 



Level Inputs) 

f = fMAx'^) 

COM’L. 

s 

16 

70 

13 

70 

— 

— 






L 

16 

50 

13 

50 

— 

— 


|SB2 

Standby Current 

CEr or CEl> Vih 

MIL. 


90 


Ka 




mA 


(One Port — TTL 

Active Port Outputs Open 



90 

wSm 



11 




Level Inputs) 

f = fMAx(3) 

COM’L. 

S 




mijj 

— 

— 




SEMr = SEMl> Vih 


L 




KM 

— 

— 


|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

a 

1.0 

30 

1.0 

30 

1.0 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


Bi 

0.2 

10 

0.2 

10 

0.2 

10 



CMOS Level Inputs) 

ViN > Vcc - 0.2V or 

COM’L. 

s 

1.0 

15 

1.0 

15 

B 




ViN 5 0.2V, f = O(^) 

SEMr = SEMl> Vcc - 0.2V 


L 

0.2 

5 

0.2 

5 

B 

B 



|SB4 

Full Standby Current 

One Port CELor 

MIL. 

a 

85 

260 

80 

260 

75 

260 

mA 


(One Port — All 

CEr > Vcc - 0.2V 


1 









CMOS Level Inputs) 

SEMr = SEMls Vcc - 0.2V 


■ 

85 

215 

80 

215 

75 

215 




ViN S Vcc - 0.2V or 

ViN ^ 0.2V 

COM’L. 

s 

85 

220 

80 

220 

■ 

■ 




Active Port Outputs Open, 
f = fMAx(^) 


L 

85 

180 

80 

180 

B 

B 



NOTES: 2738tbl08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V. Ta = +25°C. 

3. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/tRC, and using “AC Test Conditions" 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 

(Vlc = 0.2V, Vhc = Vcc - 0.2V) 



NOTES: 2738 tbi 09 

1. Ta = +25‘’C, Vcc = 2V 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 



2738 drw 04 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns Max. 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2738tbl10 


5V 



* Including scope and jig. 

Figure 1. Equivalent Output Load Figure 2. Output Load 

(for tLZ, tHZ, twz, tow) 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^) 


Symbol 

Parameter 

IDT7005X35 

COM’L ONLY 

Unit 

Min. 


Max. 

READ CYCLE 

tRC 

Read Cycle Time 

35 

— 


tAA 

Address Access Time 

— 

35 


tACE 

Chip Enable Access Time^^^ 

— 

35 

[iQi 

tAOE 

Output Enable Access Time 

— 

20 


tOH 

Output Hold from Address Change 

3 

— 


tLZ 

Output Low Z Time*^' 

3 

— 


tHZ 

Output High Z Time*^' 

— 

15 


tPU 

Chip Enable to Power Up Time^^^ 

0 

— 


tPD 

Chip Disable to Power Down Time^^* 

— 

50 


tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

IQI 


Symbol 

Parameter 

IDT7005X45 

IDT7005X55 

IDT7005X70 
MIL ONLY 

Unit 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

READ CYCLE 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

— 

IQ 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

70 

1^^ 

tACE 

Chip Enable Access Time*^* 

— 

45 

— 

55 

— 

70 

mu 

tAOE 

Output Enable Access Time 

— 

25 

— 

30 

— 

35 

m3 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

mm 

tLZ 

Output Low Z Time^''’ 

5 

— 

5 

— 

5 

— 


tHZ 

Output High Z Time^’’ 

— 

20 

— 

25 

— 

30 


tPU 

Chip Enable to Power Up Time*^* 

0 

— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time^^* 

— 

50 

— 

50 

— 

50 

m3 

tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

15 

— 

15 

— 



NOTES: 2733tbiii 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guarant eed b ut not tested. 

3. To access RAM, CE = L, SEM = H. 

4. X in part numbers indicates power rating (S or L), 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF READ CYCLES^®) 


ADDR \ 

IRC ► 

( ) 

/ 


U tAA M 




CE ^ 


/ 

771 


;■< tAOE 


/ 


OE \ 



7// 


1 



R/W i ; 

1 

U tLz(^) -I 




■^toH — ► 



[ VALID DATA 



ws 







BUSVO. WWWWV 


2738diw07 


NOTES: 

1. Timing depends on which signal is asserted last, QE or C E, 

2. Timing depends on which signal is de-asserted first CE or OE. 

3. tBDD delay is required only in cases where the opposite port is completing a write operation to the same address location. For simultaneous read operations 
BUSY has no relation to valid output data. 

4. Start of valid data depends on which timing becomes effective last tABE, tAOE, tACE, tAA or tBDD. 

5. SEM = H. 


TIMING OF POWER-UP POWER-DOWN 


CE 

Icc 

ISB 


/ 


■tPU- 


1 


■tPD- 




6.13 


9 




IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7005X35 

COM'L ONLY 

Unit 

Min. 1 

Max. 

WRITE CYCLE 

twc 

Write Cycle Time 

35 

— 


tEW 

Chip Enable to End of Write^^^ 

30 

— 


tAW 

Address Valid to End of Write 

30 

— 


tAS 

Address Set-up Time<^^ 

0 

— 


tWP 

Write Pulse Width 

30 

— 


tWR 

Write Recovery Time 

0 

— 


tow 

Data Valid to End of Write 

25 

— 


tHZ 

Output High Z Time^^' 

— 

15 


tDH 

Data Hold Time^'*^ 

0 

— 


twz 


— 

15 


tow 

Output Active from End of Write^^' 

0 

— 


tSWRD 

SEM Flag Write to Read Time 

10 

— 


tSPS 

SEM Flag Contention Window 

10 

— 



■■ 

Parameter 

IDT7005X45 

1DT7005X55 

IDT7005X70 
MIL. ONLY 

Unit 

Min. 1 Max. 


WWMMMM 

WRITE CYCLE 

twc 

Write Cycle Time 

45 

— 

55 

— 

70 

— 

19 

tEW 

Chip Enable to End of Write^^* 

40 

— 

45 

— 

50 

— 

B9; 

tAW 

Address Valid to End of Write 

40 

— 

45 

— 

50 

— 


tAS 

Address Set-up Time^^* 

0 

— 

0 

— 

0 

— 


tWP 

Write Pulse Width 

35 

— 

40 

— 

50 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tow 

Data Valid to End of Write 

25 

— 

30 

— 

40 

— 


tHZ 

Output High Z Time^''’ 

— 

20 

— 

25 

— 

30 

^91 

tDH 

Data Hold Time^'’* 

0 

— 

0 

— 

0 

— 


twz 

Write Enable to Output in High Z^^’ 

— 

20 

— 

25 

— 

30 


tow 

Output Active from End of Write^^’ 

0 

— 

0 

— 

0 

— 

1191 

tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 


tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

^91 


NOTES: 2738tbl12 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. To access RAM, CE = L, SEM = H. To access semaphore, CE = H and SEM = L. Either condition must be valid for the entire tEW time. 

4. The specification for toH must be met by the device supplying write data to the RAM under all operating conditions. Although ton and tow values will vary 
over voltage and temperature, the actual toH will always be smaller than the actual tow. 

5. X in part numbers indicates power rating (S or L). 
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IDT70O5S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIIVIING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING^^’^’®’®) 


ADDRESS 


OE 


I 


CE 


twc- 


1 


-tAW- 


\ 




R/W 


tWP 




twz- 


DATAout 




-tDW- 


J 


I 


-tHZ- 


/ 


tWR' 


-tow- 


- V ) 


-tDH- 


DATAin 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING<^’^’®’®) 



NOTES: 

1 . R/W must be high during ali address transitions. 

2. A write occurs during the overiap (tEW or twp) of a low C E and a low R/W for memory array writing cycle. 

3. twR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last, CE, R/W, or byte control. 

7. Ttog depends on which enable signal is de-asserted first, CE, R/W, or byte control. 

8. If OE is low during R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE<^) 



TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTIONS^ 


f A0A-A2A 


MATCH 



SIDE<2)“A'' FVWa / 

/ 

SEMa / 




tSPS 

A 0 B-A 2 B MATCH 

X 

SIDE (2) “B" \ FVWb . y 



SEMb y 

2739 drw12 


NOTES: 

1 . Dor = Dol = L, CEr = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. “A” may be either left or right port. “B” is th e opp osite port from “A". 

3. This parameter is measured from R/Wa or SEMa going high to R/We or SEMb going high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<®^ 


Symbol 


BUSY TIMING (M/S = H) 


BUSY Access Time from Address Match 


BUSY Disable Time from Address Not Matched 


Busy Access Time from Chip Enable Low 


BUSY Disable Time from Chip Enable High 


Arbitration Priority Set-up Time' ' 


BUSY Disable to Valid Data 


BUSY TIMING (M/S = L) 


IDT7005X35 
COM’L ONLY 


PORT-TO-PORT DELAY TIMING 


Write Pulse to Data Delav^^' 


Write Data Valid to Read Data Delay^’^ 



tWB 

BUSY Input to Write^'*^ 

0 

tWH 

Write Hold After 

25 



Symbol 

Parameter 

IDT7005X45 

IDT7005X55 

1 Min. I 

1 Max. 1 

HSil 

Max. 





Max. I Unit 



BUSY Access Time from Address Match 


BUSY Disable Time from Address Not Matched 


BUSY Access Time from Chip Enable 


Busy Disable Time from Chip Enable 


Arbitration Priority Set-up Time^^* 


BUSY Disable to Valid Data^^' 


BUSY TIMING (M/S = L) 


tWB 

BUSY Input to Write*^* 

0 

tWH 

Write Hold After HOSY'^) 

25 

1 PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay^^^ 

— 

tDDD 

Write Data Valid to Read Data Delay^''^ 

— 



NOTES: _ 2738 toll 3 

1 . Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = H) or "Timing Waveform of 
Write With Port-To-Port Delay (M/S=L)"". 

2. To ensure that the earlier of the two ports wins. 

3. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual) or tDDD - tDW (actual). 

4. To ensure that the write cycle is inhibited during contention. 

5. To ensure that a write cycle is completed after contention. 

6. "x" is part numbers indicates power rating (S or L). 
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IDT7005S/L 

HIGH-SPEED 8K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY^^) (|y,/s - h) 



M two 


ADDRr y 

^ MATCH y 

/ 

V 





\ / 

R/Wr 

\ 

/ 




tDH 



DATAin r 



^ valid 

J> 

c 

tAPS 







addrl y 



MATCH 






^tBDA ^ 

tBDD 

BUSYl ^ 

— 








DATA OUT L 


^ VALID 


tDDD ► 



NOTES: 2738drw13 

1 . To ensure that the earlier of the two ports wins. 

2. CEl = CEr = L 

3. OE = L for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY<^’2)(M/S = 

^ two ► 

L) 

ADDRr y^ match y 

< 


■* tWP 


R/Wr 

^ 



U tD\Y »-\ 

DATAin r 


< >< 




addrl y^ 


MATCH 



tWDD ► 

DATA OUT L 

■« tDDD ► 


N OTES: 

1 . BUSY input equals H for the writing port. 

2. CEl = CEr=L 


TIMING WAVEFORM OF SLAVE WRITE (M/S = L) 


R/W 


4 tWP 





tWB 


tWH 

BUSY N 


/ 

/ 
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WAVEFORM OF BUSY ARBITRATION CONTROLLED BY ^ TIMING^^^ (M/S = H) 


ADDR >A' 
and 'B' 



ADDRESSES MATCH 




WAVEFORMJ)F BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING<^^(M/S = H) 


AD DR -A- 


ADDR-b- 


> 

^ ADDRESS "N” ^ 

< 



tAPS 


> 

^ MATCHING ADDRESS "N" 



tBAA U 

tBDA — ».| 


BUSY-B" 






NOTES: 

1 . All timing is the same for left and right ports. Port “A” may be either the left or right port. Port “B” is the port opposite from “A”. 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^) 


Symbol 

Parameter 

IDT7005X35 

COM’L ONLY 

Unit 

Min. 1 

Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

— 


tWR 

Write Recovery Time 

0 

— 


tiNS 

Interrupt Set Time 

— 

30 


tiNR 

Interrupt Reset Time 

— , 

30 

11 ^^ 


Symbol 

Parameter 

ID77005X45 

IDT7005X55 

IDT7005X70 
MIL. ONLY 

Unit 

Min. 1 Max. 


Min. 1 Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tiNS 

Interrupt Set Time 

— 

35 

— 

40 

— 

50 


tiNR 

Interrupt Reset Time 

— 

35 

— 

40 

— 

50 



NOTE; 273Btbl14 

1 . "X" in part numbers indicates power rating (S or L). 
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WAVEFORM OF INTERRUPT TIMING<^) 


ADDR-A" 


ce-a- 


■ twc 


X 


INTERRUPT SET ADDRESS 


(2) 




RAW-a- 




t AS 


(3) 


. t WR . 




> <xxx 


X 


-tlNS 


INT-B" 


X 



NOTES: 

1 . All timing is the same for left and right ports. Port “A” may be either the left or right port. Port “B” is the port opposite from “A”. 

2. See Interrupt truth table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable signal is de-asserted first. 


TRUTH TABLES 

TRUTH TABLE I — INTERRUPT FLAG<^) 


1 Left Port 

1 Right Port 

Function 

R/Wl 

CEl 

OEl 

A0L-A12L 

INTl 

R/Wr 

CEr 

OEr 

A0R-A12R 

miQi 

L 

L 

X 

1FFF 

X 

X 

X 

X 

X 

L(2) 

Set Right TNTr Flag 

X 

X 

X 

X 

X 

X 

L 

L 

1FFF 

H(3) 

Reset Right INTr Flag 

X 

X 

X 

X 

I2H 

L 

L 

X 

1FFE 

X 

Set Left TfTfL Flag 

X 

L 

L 

1FFE 

■!M 

X 

X 

X 

X 

X 

Reset Left TNTl Flag 


NOTES: 2738tbl15 

1. Assumes BUSYl = BUSYr = H. 

2. If BUSYl = L, then no change. 

3. If BUSYr = L, then no change. 
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TRUTH TABLE II — ADDRESS BUSY 
ARBITRATION 


Inputs 

Outputs 

Function 

CEl 

CEr 

AoL-A12L 

A0R-Ai2R 




BUsYnh) 

X 


NO MATCH 

H 

H 

Normal 

H 

B 

MATCH 

H 

H 

Normal 

X 

H 

MATCH 

H 

H 

Normal 

L 

L 

MATCH 

(2) 

(2) 

Write Inhibit^^^ 


NOTES: 2738tbii6 

1 . Pins BUSYl and BUsYr are both outputs when the part is configured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7005 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the addr ess an d e nable i nputs of this port. H if th e inp uts to t he opposite port became stable after 
theaddressandenableinputsof this port. IftAPsisnotmet, either BUSYLorBUSYR = Low will result. BUsYLandBUSYRoutputscannotbelowsimultaneouly. 

3. Writes to the left port are internally ignored when BUSYl outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYr outputs are driving low regardless of actual logic level on the pin. 


TRUTH TABLE III — EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE^^) 


Functions 

Do - D7 Left 

Do - D? Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes "0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1 " to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Right port has semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 


NOTE: 2738*117 

1 . This table denotes a sequence of events for only one of the eight semaphores on the IDT7005. 


FUNCTIONAL DESCRIPTION 

The IDT7005 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7005 has an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 

If the user chooses to use the interrupt function, a memory 
location (mail box or message^nter) is assigned to each port. 
The left port interrupt flag (TNTl) is set when the right port 
writes to memory location 1 FEE (HEX). The left port clears the 
interrupt by reading a ddre ss location 1 FFE. Likewise, the 
right port interrupt flag (INTr) is set when the left port writes to 
memory location 1FFF (HEX) and to clear the interrupt flag 
(InTr), the right port must read the memory location 1FFF. 


The message (8 bits) at 1 FFE or 1 FFF is user-defined. If the 
interrupt function is not used, address locations 1FFE and 
1 FFF are not used as mail boxes, but as part of the random 
access memory. Refer to Table I forthe interrupt operation. 

BUSY LOGIC 

Busy Logic provides a hardware indication that both ports 
of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is “busy". The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 
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Figure 3. Busy and chip enable routing for both width and depth expansion with IDT7005 RAMs. 


operation. If the write inhibit function of busy logic is not 
desirable, the busy logician be disabled by placing t he part 
in slave mode with the M/S pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit i nput pi n. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7005 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7005 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7005 RAM the busy pin is 
an output if the part is used as a master (M/S pin = H), and the 
busy pin is an input if the part used as a slave (M/S pin = L) as 
shown in Figure 3. 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a master/slave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the m^ter before the actual write pulse 
can be initiated with the R/W signal. Failure to observe this 
timing can result in a glitched internal write inhibit signal and 
corrupted data in the slave. 


SEMAPHORES 


The IDT7005 is an extremely fast dual-port 8K x 8 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer’s software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
oftherightport. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feature controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7005 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7005's hardware semaphores, which pro- 
vide a lockout mechanism without requiring complex pro- 
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7005 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 
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An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processor wants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7005 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for thatside 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide's output registerwhen that side's 
semaphore select (SEM) and output enable (OE) signals go 


active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause eithersignal (SEM or OE) 
to go inactive or the output will never change. 

A sequence WRITeMeAD must be used by the sema- 
phore in order to guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
that semaphore on the right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side's semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 
request latch. The second side's flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at 
the same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
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reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES— SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7005’s dual-port 
RAM. Say the 8K x 8 RAM was to be divided into two 4K x 8 
blocks which were to be dedicated at any one time to servicing 
either the left or right port. Semaphore 0 could be used to 
indicate the side which would control the lower section of 
memory, and Semaphore 1 could be defined as the indicator 
for the upper section of memory. 

To take a resource, in this example the lower 4K of 
dual-port RAM, the processor on the left port could write and 
then read a zero in to Semaphore 0. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor would assume control of the lower 4K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 4K section by writing, then 
reading a zero into Semaphore 1 . If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CP U must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was "off-limits" to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory “WAIT” state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. In this case, block arbitration is very important. Forthis 
application one processor may be responsible forbuilding and 
updating a data structure. The otherprocessorthen reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 


LPORT R PORT 


SEMAPHORE SEMAPHORE 

REQUEST FLIP FLOP REQUEST FLIP FLQP 



Figure 4. IDT7005 Semaphore Logic 
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FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military; 35/45/55/70ns (max.) 

— Commercial: 25/30/35/45/55ns (max.) 

• Low-power operation 

— IDT7024S 

Active: 750mW (typ.) 

Standby: 5mW (typ.) 

— IDT7024L 

Active: 750mW (typ.) 

Standby: ImW (typ.) 

• Separate upper-byte and lower-byte control for 
multiplexed bus compatibility 

• IDT7024 easily expands data bus width to 32 bits or 
more using the Master/Slave select when cascading 


more than o ne dev ice 

• M/S = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• Interrupt Flag 

• On-chip port arbitration logic 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±1 0%) power supply 

• Available in 84-pin PGA, quad flatpack and PLCC 

• Industrial temperature range (-40°C to +85‘’C) is avail- 
able, tested to military electrical specifications 

DESCRIPTION: 

The IDT7024 is a high-speed 4K x 1 6 dual-port static RAM. 
The IDT7024 is designed to be used as a stand-alone 64K-bit 
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dual-port RAM or as a combination MASTER/SLAVE dual- 
port RAM for 32-bit-or-more word systems. Using the IDT 
MASTER/SLAVE dual-port RAM approach in 32-bit or wider 
memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature controlled by CE 


permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT’sCEMOS™ high-performance tech- 
nology, these devices typically operate on only 750mW of 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
typical power consumption of 500|iW from a 2V battery. 

The IDT7024 is packaged in a ceramic 84-pin PGA, an 84- 
pin quad flatpack, and a PLCC. The military devices are 
processed 100% in compliance to the test methods of MIL- 
STD-883, Method 5004. 
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I/09L c 
I/O10L c 
I/O11L L 
I/O12L E 
I/013L C 
GND E 
I/014L E 
I/015L E 
Vcc E 
GND E 22 

23 


1110 9 a 7 6 5 4 3 2 1 84 83 82 81 BO 79 78 77 76 75 

74 □ 
73 □ 
72 □ 
71 □ 


IDT7024 

J84-1 

F84-2 


l/OoR E 
l/OlR E 24 
I/02R E 25 

Vcc E 26 
I/03R E 27 
I/04R E 28 
I/05R E 29 
I/06R E 30 
I/07R E 31 
I/08R E 32 

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 


62 

61 

60 

59 

58 

57 

56 

55 

54 

48 49 50 51 52 53 


70 □ 
69 □ 
68 □ 
67 □ 
66 □ 
65 ^ 
64 □ 
63 □ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 


'□ U UU LTD U U U U UU U □ U UTJ U"[TU'Er 


crffitr crccgc^-itrct 
ra o w ^ u i2|UJ 

^ g g g g o aolo 


cr EC tr cc 


fs CC oc CC nc cc 

y T- O 0> CO h- 

z<<<<< 


A7L 

A6L 

A5L 

A4L 

A3L 

A2L 

Ail 

Aol 

INTl 

BUSYl 

Gt^ 

M/S 

BUSYr 

INTr 

Aor 

Air 

A2R 

A3R 

A4R 

A5R 

A6R 

2740 diw 02 



PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 
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IDT7024S/L 

HIGH-SPEED 4K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


55 

I/OOL 

54 

OEl 

51 

SEMl 

56 

49 

50 

I/OIL 

UBl 

CEl 

57 

53 

52 

GND 

Vcc 

RAVl 




I/09R I/O 10 R I/013R I/015R RA/VR UBR A 1 IR AbR AbR A4R 


3 4 6 9 15 13 16 18 19 21 

I/O 11 R I/O 12 R l/Ol4R OEr LBR CER N/C AiOR A9R A7R 


B C D E 


45 

AIOL 

42 

A7L 

43 

Abl 

10 

< 

0 

41 

A6L 

39 

A4L 

38 

A3L 

37 

A2L 

35 

34 

Aol 

Intl 

31 

M/S 

36 

Ail 

29 

30 

INTR 

BUSYr 

26 

A2R 

27 

Air 

23 

Asr 

25 

A3R 

22 

A6R 

24 

A4R 

19 

A9R 

21 

A7R 





Left Port 

Right Port 

Names 

CEl 

CEr 

Chip Enable 

RMl 

R/Wr 

Read/Write Enable 

UEl 

DEr 

Output Enable 

Aol- A ll L 

Aor- Aiir 

Address 

l/OOL- I/015L 

l/OOR- I/015R 

Data Input/Output 

SEMl 

SEMr 

Semaphore Enable 

UBl 

DBr 

Upper Byte Select 

EBl 

EBr 

Lower Byte Select 

ITTFl 

TNTr 

Interrupt Flag 

BUSYl 

BUSYr 

Busy Flag 

M/s 

Master or Slave Select 

Vcc 

Power 

GND 

Ground 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 


Inputs^^^ 

Outputs 

Mode 

CE 

R/W 

OE 

UB 

LB 

SEM 

1/08-15 

I/O0-7 

H 

X 

X 

X 

X 

H 

Hi-Z 

Hi-Z 

Deselected; Power Down 

X 

X 

X 

H 

H 

H 

Hi-Z 

Hi-Z 

Both Bytes Deselected: Power Down 

L 

L 

X 

L 

H 

H 

DATAin 

Hi-Z 

Write to Upper Byte Only 

L 

L 

X 

H 

L 

H 

Hi-Z 

DATAin 

Write to Lower Byte Only 

^^9 

L 

X 

L 

L 

H 

DATAin 

DATAin 

Write to Both Bytes 


H 

L 

L 

H 

H 

DATAout 

Hi-Z 

Read Upper Byte Only 

L 

H 

L 

H 

L 

H 

Hi-Z 

DATAout 

Read Lower Byte Only 

L 

H 

L 

L 

L 

H 

DATAout 

DATAout 

Read Both Bytes 

X 

X 

H 

X 

X 

X 

Hi-Z 

Hi-Z 

Outputs Disabled 


NOTE: 2740tbl01 

1. Aol — AiiL;iAoR — Aiir 


TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 

Mode 

CE 

R/W 

OE 

UB 

LB 

sem 

1/08-15 

I/O0-7 

H 

H 

L 

X 

X 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

X 

H 

L 

H 

H 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

H 


X 

X 

X 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

X 

_r 

X 

H 

H 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

L 

X 

X 

L 

X 

L 

— 

— 

Not Allowed 

L 

X 

X 

X 

L 

L 

— 

— 

Not Allowed 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm<^> 

Terminal Voltage 
with Respect 
toGND 

-0.5 to -1-7.0 

-0.5 to -e7.0 

V 

Ta 

Operating 

Temperature 

0 to -1-70 

-55 to-El25 

B 

Tbias 

Temperature 
Under Bias 

-55 to -El 25 

-65to-El35 

°c 

Tstg 

Storage 

Temperature 

-55 to -E 125 

-65 to -e150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2740tbi04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


2740 tbi 02 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°Cto-El25°C 

OV 

5.0V ± 1 0% 

Commercial 

0°C to ■e70°C 

ov 

5.0V + 10% 


2740 tbI 05 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

IfBHI 

Vcc 

Supply Voltage 

■a 

warn 

5.5 

o 

GND 

Supply Voltage 

0 

0 

0 

a 

ViH 

Input High Voltage 

2.2 

— 

6.0(2) 

V 

VIL 

Input Low Voltage 

-0.5(^> 

— 

0.8 

V 


NOTE: 2740 tbi 06 

1 . Vii> -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE (Ta = -h 25°C, f = I.OMHz) 


Symbol 

Parameter^’^ 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = OV 

11 

PF 

COUT 

Output 

Capacitance 

VOUT = OV 

11 

PF 


NOTE: 2740 tbi 03 

1. This parameter is determined by device characterization but is not 
production tested. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc= 5.0V± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7024S 

IDT7024L 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current^®* 

Vcc = 5.5V, ViN = OV to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 


10 

— 

5 

pA 

VOL 

Output Low Voltage 

lOL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

lOH = -4mA 

2.4 

— 

2.4 

— 

V 


2740 tbi 07 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) (Vcc = 5.0V± 10%) 







7024X25 

7024X30 

7024X35 




Test 



COM’L ONLY 

COM’L ONLY 




Symbol 

Parameter 

Condition 

Version 


Typ.(2) 

Max. 

Typ.(2) 

Max. 

Typ.(2) 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < ViL, Outputs Open 

MIL. 

B 

B 



B 

160 

400 

mA 


Current 

SEM> ViH 


El 

B 


B 

B 

160 

340 



(Both Ports Active) 

f = fMAx(^' 

COM’L. 

s 

170 



350 

160 

340 






L 

170 

Bi 

m 

300 

160 

290 


ISBI 

Standby Current 

CEr = CEl>Vih 

MIL. 



EiSiSi 

■B|| 


20 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 


a 





20 

65 



Level Inputs) 

f = fMAx(^) 

COM’L. 

s 

25 

70 

22 

MM 

20 

B 





L 

25 

50 

22 

BI 

20 



|SB2 

Standby Current 

CELorCER> Vih 

MIL. 


— 




95 


mA 


(One Port — TTL 

Active Port Outputs Open 



— 1 


B 

BI 

95 




Level Inputs) 

f = fMAx(^) 


B 


:;:;;;;:£50 

100 







SEMr = SEMl> Vih 


B 


::j?:|20 

100 

Mm 


MBt 


|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 






1.0 

30 

mA 


(Both Ports — All 

CEr ^ Vcc - 0.2V 


H 


.1 — 



0.2 

10 



CMOS Level Inputs) 

ViNS Vcc -0.2V or 

COM'L. 

s 

liP i 

f 15 

1.0 

15 

1.0 

15 



ViN < 0.2V, f = 0('‘* 

SEMr = SEMl> Vcc - 0.2V 


L 

0 . 2 ...,...,. 

1 5 

0.2 

5 

0.2 

5 



|SB4 

Full Standby Current 

One Port CEl or 

MIL. 




■B|| 


B 

260 

mA 


(One Port — All 

CEr > Vcc - 0.2V 







B 

215 



CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 



■ 


B 

■ 

9 





ViN > Vcc - 0.2V or 

COM’L. 


100 

230 

95 

230 

90 

220 




ViN<0.2V 

Active Port Outputs Open, 


1 

100 

190 

95 

190 

90 

180 




f = fMAx(3) 


■ 









NOTES: 2740 tbI 08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25'’C. 

3. At f = fMAX, address and controi iines (except Output Enable) are cycling at the maximum frequency read cycle of l/tRC, and using "AC Test Conditions" 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc < 2,0V input leakages are undefined. 
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IDT7024S/L 

HIGH-SPEED 4K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^>(Continued) (Vcc = 5.0V± io%) 







7024X45 

7024X55 

7024X70 




Test 







MIL ONLY 


Symbol 

Parameter 

Condition 

Version 

Typ(=^> 

Max. 

Typ.(2) 

Max. 

Typ.(2) 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < ViL, Outputs Open 

MIL. 

a 


400 

150 

395 

140 


mA 


Current 

SEM > ViH 


a 

la 

340 

150 

335 

140 

EH 



(Both Ports Active) 

f = fMAx(^) 

COM'L. 

s 

■a 

340 

150 

335 

— . 

— 






L 

la 

290 

150 

285 

■ — 

— 


ISBI 

Standby Current 

CEl = CEr> Vih 


a 

16 

85 

13 

85 

10 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl> Vih 

■■ 

i 

16 

65 

13 

65 

10 

65 



Level Inputs) 

f = fMAx(^) 

COM’L. 

a 

16 

70 

13 

70 

— 

— 






i 

16 

50 

13 

50 

— 

— 


ISB2 

Standby Current 

CERorCEL> Vih 

MIL. 


mm 


85 




mA 


(One Port — TTL 

Active Port Outputs Open 





85 

m 

El 




Level Inputs) 

f = fMAX^^^ 

COM’L. 

s 

90 

240 

85 


— 

— 




SEMr = SEMl> Vih 


L 

90 

210 

85 


— 

— 


|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

S 

1.0 

30 

1.0 

30 

1.0 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


L 

0.2 

10 

0.2 

10 

0.2 

10 



CMOS Level Inputs) 

ViN > Vcc - 0.2V or 

COM’L. 

S 

1.0 

15 

1.0 

15 






ViN < 0.2V, f = O^'^) 


L 

0.2 

5 

0.2 

5 






SEMr = EEMl> Vcc - 0.2V 







■ 

■ 


|SB4 

Full Standby Current 

One Port CEl or 

MIL. 

a 

85 

260 

80 

260 

75 

260 

mA 


(One Port — All 

CEr > Vcc - 0.2V 


1 









CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 


a 

85 

215 

80 

215 

75 

215 




ViN> Vcc -0.2V or 

COM’L. 

S 

85 

220 

80 

220 






ViN < 0.2V 












Active Port Outputs Open, 


L 

85 

180 

80 

180 


^^a 




f = fMAx(3) 











NOTES: 2740tbl0B 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25°C. 

3. At f = fMAX, address and controi iines (except Output Enable) are cycling at the maximum frequency read cycie of 1 /tRc, and using “AC Test Conditions” 
of input ieveis of GND to 3V. 

4. f = 0 means no address or controi iines change. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 

(Vlc = 0.2V, Vhc = VCC - 0.2V) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ.(’) 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

CE> Vhc 

MIL 

— 

100 

4000 

pA 



ViN> Vhc or < Vlc 

COM’L. 

— 

100 

1500 


tCDR*^' 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR(3) 

Operation Recovery Time 



tRC^^* 

— 

— 

ns 


NOTES: 274otbio9 

1. Ta = +25°C, Vcc = 2V 

2. tRc = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 


Vcc 


-ZZZZZZZZ' 


4.5V 
■ tCDR - 


1 


■DATA RETENTION MODE 
V DR S 2V 




4.5V 

-tR ■ 


ViH 


Vdr 


ViH 


WWWWWWW 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns Max. 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2740tbl10 


DATAout 

EUSY 

IFTT 


1670 

yW o 1.73V 

30pF* 


/77 


2740drw05 


5V 


12500 


DATAout - 


7750e =t5pF 


Figure 1. Equivalent Output Load 


Including scope and jig. 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 



































IDT7024S/L 

HIGH-SPEED 4K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^^ 


Symbol 

Parameter 

IDT7024X25 
COM’L ONLY 

IDT7024X30 
COM’L ONLY 

IDT7024X35 

Unit 

Min. 1 Max. 



READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

- 30 

— 

35 

— 

wm 

tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

wm 

tACE 

Chip Enable Access Time^^^ 

— 


— 

30 

— 

35 

13 

tABE 


— 

25 

— 

30 

— 

35 

IB 

tAOE 

Output Enable Access Time 

— ^ 

13 

— . 

15 

— 

20 

HQI 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 


tLZ 

Output Low Z Time*''- 

3:2 

^ — 

3 

— 

3 

— 


tHZ 

Output High Z Time^''’ 


15 

— 

15 

— 

15 

10^ 

tPU 

Chip Enable to Power Up Time^^) 


— 

0 

— 

0 

— 


tPD 

Chip Disable to Power Down Time^^* 


50 

— 

50 

— 

50 


tSOP 

Semaphore Flag Update Pulse (OE or SEM) 


— 

15 

— 

15 

— 

IB 


Symbol 

Parameter 

1DT7024X45 

IDT7024X55 

IDT7024X70 
MIL ONLY 

Unit 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

READ CYCLE 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

— 

19 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

70 

KB 

tACE 


— 

45 

— 

■ 55 

— 

70 

IQI 

tABE 

Byte Enable Access Time^^* 

— 

45 

— 

55 

— 

70 

IB 

tAOE 

Output Enable Access Time 

— 

25 

— 

30 

— 

35 

IQI 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 


tLZ 

Output LowZTime^'’’^) 

5 

— 

5 

— 

5 

— 

i^n 

tHZ 

Output High Z Time^''' 

— 

20 

— 

25 

— 

30 


tPU 

Chip Enable to Power Up Time^^* 

0 

— 

0 

— 

0 

— 

IQI 

tPD 

Chip Disable to Power Down Time^^^ 

— 

50 

— 

50 

— 

50 


tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

15 

— 

15 

— 

IB 


NOTES; 2740tbiii 

1 . Transition is measured ±500mV from low or high impedance voitage with load (figures 1 and 2). 

2. This parameter is guaranteed but not te sted. 

3. To access RAM, ^ = L, DB or L5 = L, SEM = H. 

4. X in part numbers indicates power rating (S or L). 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


OE 

Ub,Ib 

R/W 

DATAout 

bDsyout 



NOTES: 

1 . Timing depends on which signal is asserted last, OE, SE, or OE. 

2. Timing depends on which signal is de-asserted firs 5E, EE, or UB. 

3. tBDD delay is required only in cases where opposite port is completing a write operation to the same address location. For simultaneous read operations 
SUSY has no relation to valid output data. 

4. Start of valid data depends on which timing becomes effective last tASE, tAOE, Uce, tM or tsoD. 

5. SEM = H. 


TIMING OF POWER-UP POWER-DOWN 



2740 drw 08 
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IDT7024S/L 

HIGH-SPEED 4K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7024X25 
COM’L ONLY 

IDT7024X30 
COM’L ONLY 

IDT7024X35 

Unit 

Min. 1 Max. 


Min. 1 Max. 

WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

30 

' — 

35 

— 


tEW 

Chip Enable to End of Write*^^ 

20 

— 

25 

— 

30 

— 

IBM 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

10^ 

tAS 

Address Set-up Time'^^ 

0 


0 

— 

0 

— 

10^ 

tWP 

Write Pulse Width 

20 


25 

— 

30 

— 


tWR 

Write Recovery Time 

0 

p— 

0 

— 

0 

— 

mm 

tDW 

Data Valid to End of Write 

15 

If — 

20 

— 

25 

— 

my 

tHZ 

Output High Z Time^^' 


f 15 

— 

15 

— 

15 


tDH 

Data Hold Time^'’^ 

0|| 

i — 

0 

— 

0 

— 


twz 

Write Enable to Output in High 

— 

15 

— 

15 

— 

15 


tow 


0 

— 

0 

— 

0 

— 


tSWRD 

SEM Flag Write to Read Time 

10 - 

— 

10 

— 

10 

— 


tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

g 


■■ 

Parameter 

IDT7024X45 

IDT7024X55 

IDT7024X70 
MIL. ONLY 

Unit 




WRITE CYCLE 

twc 

Write Cycle Time 

45 

__ 

55 

— 

70 

— 

ms 

tEW 

Chip Enable to End of Write^^) 

40 

— 

45 

_ 

50 

— 

ms 

tAW 

Address Valid to End of Write 

40 

— 

45 

— 

50 

— 


tAS 

Address Set-up Time^^^ 

0 

— 

0 

— 

0 

— 

IB 

tWP 

Write Pulse Width 

35 

— 

40 

— 

50 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tDW 

Data Valid to End of Write 

25 

— 

30 

— 

40 

— 

ms 

tHZ 

Output High Z Time*^’ 

— 

20 

— 

25 

— 

30 

ms 

tDH 

Data Hold Time*'*^ 

0 

— 

0 

— 

0 

— 

i^s 

twz 

Write Enable to Output in High Z*^' 

— 

20 

— 

25 

— 

30 


tow 

Output Active from End of Write^^’ 

0 

— 

0 

— 

0 

— 

^Si 

tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 

ms 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 



NOTES: 2740tbii2 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not te sted. 

3. To access FIAM, ^ = L, DS or EB = L, SEM = H. To access semaphore, CE = H and SEM = L Either condition must be valid for the entire tEW time. 

4. The specification for toH must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary 
over voltage and temperature, the actual toH will always be smaller than the actual tow. 

5. X in part numbers indicates power rating (S or L). 
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HIGH-SPEED 4K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING^^-^’®-®) 



2740 drw 09 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE, UB, LB CONTROLLED TIMING^^’®’®’®) 


ADDRESS 


CE 


UB or LB 


R/W 


DATA IN 

2740 drw 10 

NOTES: 

1. R/W must be high during all address transitions. , 

2. A write occurs during the overlap (tEW or twp) of a low DB or IB and a low CE and a low R/W for memory array writing cycle. 

3. twR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. During this period , the I/O pins are in the output state and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last, CE, R/W or byte control. 

7. Timing depends on which enable signal is de-asserted first, CE. R/W or byte control. 

8. If CE is low during R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If CE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE^^^ 



NOTC: 

1 . CE = H for the duration of the above timing (both write and read cycie). 


TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTIONS^ 


X 


AoA-A2A 


MATCH 


SIDE (2) "A” ^ RAWa / 

/ 

SEMa y 

/ 



tSPS 

Aob-Azb match 

X 

SIDE (2) “B” ^ R/Wb y 


/ 

SEMb y 

2740 drw12 


NOTES: 

1 . Dor = Dol = L, CEr = CEl = H, Semaphore Fiag is released from both sides (reads as ones from both sides) at cycle start. 

2. “A” may be either left or right port. “BJJs th e opp osite port from “A^ 

3. This parameter is measured from RAVa or SEMa going high to R/Wb or sEMb going high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 



Parameter 

IDT7024X25 
COM’L ONLY 

IDT7024X30 
COM’L ONLY 

IDT7024X35 

Unit 

Min. Max. 

Min. 1 Max. 

Min. 1 Max. 


tBAA 

BUSY Access Time from Address Match 

— 

25 

— 

30 

— 

35 

WM 

tBDA 

BUSY Disable Time from Address Not Matched 

— 


— 

25 

— 

30 


tBAC 

BUSY Access Time from Chip Low 

— 

20 

— 

25 

— 

30 


tBDC 

BUSY Disable Time from Chip High 

— " 

107 

— 

20 

— 

25 


tAPS 

Arbitration Priority Set-up Time^^) 

5 

ivf — 

5 

— 

5 

— 

99 

tBDD 

BUSY Disable to Valid Data^^' 

— 

vNote 3 

— 

Note 3 

— 

Note 3 

1^1 

BUSY TIMING (M/S = L) 

tWB 

BUSY Input to Write^'*) 


; — 

0 

— 

0 

— 


tWH 

Write Hold After BUSY^'’’ 


— 

20 

— 

25 

— 

^^9 

PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay^^' 


50 

— 

55 

— - 

60 

IS 

tDDD 

Write Data Valid to Read Data Delay^^' 

— 

35 

— 

40 

— 

45 

■■ 


Symbol 

Parameter 

IDT7024X45 

IDT7024X55 

IDT7024X70 
MIL. ONLY 

Unit 

Min. 1 Max. 



BUSY TIMING (M/S = H) 

tBAA 

BUSY Access Time from Address Match 

— 

35 

— 

45 

— 

45 

^9 

tBDA 

BUSY Disable Time from Address Not Matched 

— 

30 

— 

40 

— 

40 


tBAC 

Busy Access Time from Chip Enable Low 

— 

30 

— 

40 

— 

40 

99 

tBDC 

BUSY Disable Time from Chip Enable High 

— 

25 

— 

35 

— 

35 

1^1 

tAPS 

Arbitration Priority Set-up Time*^) 

5 

— 

5 

— 

5 

— 


tBDD 

BUSY Disable to Valid Data^^* 

— 

Note 3 

— 

Note 3 

— 

Note 3 


BUSY TIMING (M/S = L) 

tWB 

BUSY Input to Write^'‘> 

0 

— 

0 

— 

0 

— 

9SI 

tWH 

Write Hold After BUSY^''* 

25 

— 

25 

— 

25 

— 

9SI 

PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay^^* 

— 

70 

— 

80 

— 

95 


tDDD 

Write Data Valid to Read Data Delay*^' 

— 

55 

— 

65 

— 

80 

^^9 


NOTES: _ 2740tbii3 

1 . Port-to-port delay through RAM cells_from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = H)" or "Timing Waveform 
of Write With Port-To-Port Delay (M/S=L)". 

2. To ensure that the earlier of the two ports wins. 

3. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual) or tDDD - tDW (actual). 

4. To ensure that the write cycle is inhibited during contention. 

5. To ensure that a write cycle is completed after contention. 

6. "X" is part numbers indicates power rating (S or L). 
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IDT7024S/L 

HIGH-SPEED 4K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


R/Wr 

DATAin r 

ADDR L 

bDsyl 

DATAoutl 



NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. CEl = CEr = L 

3. OE = L for the reading port. 
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TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY^^’^) {M/S = L) 



NOTES: 2740drw14 

1 . BUSY input equais H for the writing port. 

2. CEl = CEr=L 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING^^) (M/S = H) 

~X 


ADDR ”A" 
and "B" 


ADDRESSES MATCH 


X 



WAVEFORM^F BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING^^)(M/S = H) 


ADDR -A- 


ADDR-b- 


BUSY-b- 


> 

<r“ 

ADDRESS "N" ^ 

r 



tAPS^^' 


> 

^ MATCHING ADDRESS "N” 



tBAA ^ 

tBDA — ►j 
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NOTES: 

1 . All timing is the same for left and right ports. Port “A" may be either the left or right port. Port "B” is the port opposite from "A”. 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^) 


Symbol 

Parameter 

IDT7024X25 
COM’L ONLY 

IDT7024X30 
COM’L ONLY 

IDT7024X35 

Unit 




INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

■HH 

0 

— 

0 

— 

10^ 

tWR 

Write Recovery Time 

0 

mm 

0 

— 

0 

— 


tINS 

Interrupt Set Time 


20 

— 

25 

— 

30 


tINR 

Interrupt Reset Time 


20 

— 

25 

— 

30 



Symbol 

Parameter 

IDT7024X45 

IDT7024X55 

IDT7024X70 
MIL. ONLY 

Unit 

Min. 1 Max. 


Min. 1 Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tINS 

Interrupt Set Time 

— 

35 

— 

40 

— 

50 


tINR 

Interrupt Reset Time 

— 

35 

— 

40 

— 

50 



NOTE: 2740*114 

1 . "X" in part numbers indicates power rating (S or L). 
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IDT7024S/L 

HIGH-SPEED 4K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF INTERRUPT TIMING^^^ 



t RC 


ADDR-B" ^ 

^ INTERRUPT CLEAR ADDRESS*^’ ^ 

KXXX 


— H 

|tAs(3) 


ce-b- ^ 




OE -B” ^ 

— tlNR(^) — ^ 


. INT-b- J 
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NOTES: 

1 . All timing is the same for left and right ports. Port “A” may be either the left or right port. Port “B” is the port opposite from “A”. 

2. See interrupt truth tabie. 

3. Timing depends on which enabie signal is asserted iast. 

4. Timing depends on which enabie signal is de-asserted first. 



TRUTH TABLES 

TRUTH TABLE I — INTERRUPT FLAG<^) 


1 Left Port 

1 Right Port | 

Function 

R/Wl 

CEl 

m 

Aol-Aiil 

IRTl 

R/Wr 


OEr 

A0R-A11R 

INTr 

L 

L 

X 

FFF 

X 

X 

X 

X 

X 

L(2) 

Set Right INTr Flag 

X 

X 

X 

X 

X 

X 

L 

L 

FFF 

H( 3 ) 

Reset Right INTr Flag 

X 

X 

X 

X 

mi 

L 

L 

X 

FFE 

X 

Set Left TNTl Flag 

X 

L 

L 

FFE 

msm 

X 

X 

X 

X 

X 

Reset Left TNTl Flag 


NOTES: 2740tbii5 

1 . A ssume s BUSVl = BUSYr = H. 

2. if BUSV l = L, then no change. 

3. if BUSYr = L, then no change. 
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TRUTH TABLE II — ADDRESS BUSY 
ARBITRATION 


1 Inputs 

1 Outputs 1 

Function 

CEl 


Aol-Aiil 

Aor-Aiir 

BDsYl(^> 

BDSYRf^) 

X 

■a 

NO MATCH 

H 

H 

Normal 

H 

Dl 

MATCH 

H 

H 

Normal 

X 

H 

MATCH 

H 

H 

Normal 

L 

L 

MATCH 

( 2 ) 

( 2 ) 

Write Inhibit'^^ 


NOTES: 2740tbii6 

1 . Pins BUSVl and BUSYr are both outputs when the part is configured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7024 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the addr ess an d e nable i nputs of this port. H if th e inp uts to t he opposite port became stable after 
theaddressandenableinputsof this port. If tAPsisnotmet, either BUSYLorBUSYn= Low will result. BUSYiand B USYr outputs cannot be low simultaneouly . 

3. Writes to the left port are internally ignored when BUSYl outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYr outputs are driving low regardless of actual logic level on the pin. 


TRUTH TABLE III — EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE^^) 


Functions 

Do - Dis Left 

Do - Dis Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes "0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1" to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Right port has semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 


NOTE: 2740 tbM 7 

1 . This table denotes a sequence of events for only one of the eight semaphores on the IDT7024. 


FUNCTIONAL DESCRIPTION 

The IDT7024 provides two ports with separate control, 
address and I/O pinsthat permit independent access for reads 
or writes to any location in memory. The IDT7024 has an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 

If the user chooses to use the interrupt function, a memory 
location (mail box or messag e ce nter) is assigned to each port. 
The left port interrupt flag (InTl) is set when the right port 
writes to memory location FEE (HEX). The left port clears the 
interrupt by reading address location FFE. Likewise, the right 
port interrupt flag (INTr) is set when the left port writes to 
memory location FFF (HEX) and to clear the interrupt flag 
(IFTTr), the right port must read the memory location FFF. The 


message (16 bits) at FFE or FFF is user-defined. If the 
interrupt function is not used, address locations FFE and FFF 
are not used as mail boxes, but as part of the random access 
memory. Refer to Table I for the interrupt operation. 

BUSY LOGIC 

Busy Logic provides a hardware indication that both ports 
of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is “busy”. The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 
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Figure 3. Busy and chip enabie routing for both width and depth expansion with IDT7024 RAMs. 


operation. If the write inhibit function of busy logic is not 
desirable, the busy logic can be disabled by placing the part 
in slave mode with the M/S pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit input pin. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7024 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7024 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7024 RAM the busy pin is 
an output if the part is used as a master (M/S pin =^H), and the 
busy pin is an input if the part used as a slave (M/S pin = L) as 
shown in Figure 3. 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a master/slave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the master^efore the actual write pulse 
can be initiated with either the R/W signal or the byte enables. 
Failure to observe this timing can result in a glitched internal 
write inhibit signal and corrupted data in the slave. 


SEMAPHORES 


The IDT7024 is an extremely fast dual-port 4K x 1 6 CMOS 
static FIAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer’s software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7024 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7024's hardware semaphores, which pro- 
vide a lockout mechanism without requiring complex pro- 
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7024 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 
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An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called “Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processor wants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore’s status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7024 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
eitherside through address pins AO -A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into thesame 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide's output register when that side's 
semaphore select (SEM) and output enable (OE) signals go 


active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause eithersignal (SEM orDE) 
to go inactive or the output will never change. 

A sequence WRITE^EAD must be used by the sema- 
phore in order to guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
thatsemaphore onthe right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side’s semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side’s 
request latch. The second side’s flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at 
the same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
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reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES— SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7024’s dual-port 
RAM. Say the 4K x 16 RAM was to be divided into two 2K x 
16 blocks which were to be dedicated at any one time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 2K of 
dual-port RAM, the processor on the left port could write and 
then read a zero in to Semaphore 0. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor would assume control of the lower 2K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 2K section by writing, then 
reading a zero into Semaphore 1 . If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1 . If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 2K blocks of dual-port RAM with each 
other. 


The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the l/Odevice cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was “off-limits” to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT" state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. Inthiscase, block arbitration is very important. For this 
application one processor may be responsible for building and 
updating a data structu re. The other processor then reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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Figure 4. IDT7024 Semaphore Logic 
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HIGH-SPEED 

IDT7006S/L 

16Kx 8 DUAL-PORT 


STATIC RAM 



FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military: 45/55/70ns (max.) 

— Commercial: 35/45/55ns (max.) 

• Low-power operation 

— IDT7006S 

Active: 750mW (typ.) 

Standby: 5mW (typ.) 

— IDT7006L 

Active: 750mW (typ.) 

Standby: ImW (typ.) 

• IDT7006 easily expands data bus width to 1 6 bits or 
more using the Master/Slave select when cascading 
more than o ne dev ice 

• M/5 = H for BUSY output flag on Master 


M/S = L for BUSY input on Slave 

• Interrupt Flag 

• On-chip port arbitration logic 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±1 0%) power supply 

• Available in 68-pin PGA, quad flatpack, LCC and PLCC 

• Industrial temperature range (-40°C to +85°C) is avail- 
able, tested to military electrical specifications 

DESCRIPTION: 

The IDT7006 is a high-speed 1 6K x 8 dual-port static RAM. 
The IDT7006 is designed to be used as a stand-alone 128K- 
bit dual-port RAM or as a combination MASTER/SLAVE dual- 
port RAM for 16-bit-or-more word systems. Using the IDT 


FUNCTIONAL BLOCK DIAGRAM 
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MASTER/SLAVE dual-port RAM approach in 16-bit or wider 
memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature controlled by CE 
permits the on-chip circuitry of each port to enter a very low 
standby power mode. 


Fabricated using IDT’s CEMOS™ high-performance tech- 
nology, these devices typically operate on only 750mW of 
power at maximum access times as fast as 35ns. Low-power 
(L) versions offer battery backup data retention capability with 
typical power consumption of 500|iW from a 2V battery. 

The 1DT7006 is packaged in a ceramic 68-pin PGA, an 68- 
pin quad flatpack, a LCC, and a PLCC. The military devices 
are processed 1 00% in compliance to the test methods of M IL- 
STD-883, Method 5004. 


PIN CONFIGURATIONS 


INDEX 


I O o|!iJl 
= z O 


UJ|UJ O w ^ ^ 

Iwlo z < >< < < < 


< < < 



LCC/PLCC/FLATPACK 
TOP VIEW 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground suppiy. 
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Pin 1 

Designator 


68-PIN PGA 
TOP VIEW 


2739 dtw 03 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 


PIN NAMES 


Left Port 

Right Port 

Names 

CEl 

CEr 

Chip Enabie 

R/Wl 

FVWr 

Read/Write Enabie 

OEl 

OEr 

Output Enable 

AOL- A13L 

A0R-A13R 

Address 

l/OOL - I/07L 

l/OOR - I/07R 

Data Input/Output 

SEMl 

SEMr 

Semaphore Enable 

INTl 

TNTr 

Interrupt Flag 

BUsVl 

BUSYr 

Busy Flag 

M/S 

Master or Slave Select 

Vcc 

Power 

GND 

Ground 


2739tbl18 
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TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 


Inputs^"'^ 

Outputs 

Mode 

CE 

R/W 

OE 

SEM 

I/O0-7 

H 

X 

X 

H 

Hi-Z 

Deselected; Power Down 

L 

L 

X 

H 

DATAin 

Write to Memory 

L 

H 

L 

H 

DATAout 

Read Memory 

X 

X 

H 

X 

Hi-Z 

Outputs Disabled 


NOTE: 2739 tbi 01 

1. AoL — A13L;4AoR — A13R 


TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 

Mode 

CE 

R/W 

OE 

SEM 

I/O0-7 

H 

H 

L 

L 

DATAout 

Read Data in Semaphore Flag 

H 


X 

n 

DATAin 

Write Dino into Semaphore "^lag 

L 

X 

X 

L 

— 

Not Allowed 
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ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm'^> 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2739tbl04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55“C to+125“C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 
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RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 


Max. 

|IQQ 

Vcc 

Supply Voltage 

4.5 

QQI 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6.0(2) 

V 

ViL 

Input Low Voltage 

-0.5(^> 

— 

0.8 

V 



NOTE: 2739 tbi 06 

1 . ViL^ -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^’^ 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

VIN = OV 

11 

PF 

COUT 

Output 

Capacitance 

VOUT = ov 

11 

PF 


NOTE: 2739 tbi 03 

1. This parameter is determined by device characterization but is not 
production tested. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7006S 

IDT7006L 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current*^* 

Vcc = 5.5V, ViN = OV to Vcc 

— 

10 

— 

5 

pA 

|lLO| 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

loL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

loH = -4 mA 

2.4 

— 

2.4 

— 

V 


2739 tbi 07 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<^> (Vcc = 5.0V± 10%) 







7006X35 




Test 



COM’L ONLY 


Symbol 

Parameter 

Condition 

Version 


Typ.(2) 

Max. 

Unl1 

Icc 

Dynamic Operating 

CE < ViL, Outputs Open 

MIL. 



— 

mA 


Current 

SEM>Vih 



mm 

— 



(Both Ports Active) 

f = 

COM'L. 

S 


340 






L 


290 


ISB1 

Standby Current 

CEr = CEi> ViH 

MIL. 


— 

— 

mA 


(Both Ports — TTL 

SEMr = SEMi> ViH 


D 

— 

— 



Level Inputs) 

f = fMAX<3) 

COM'L. 

s 

20 

70 






L 

20 

50 


ISB2 

Standby Current 

CEl or CEr> Vih 



— 

— 

mA 


(One Port — TTL 

Active Port Outputs Open 

■■ 



— 



Level Inputs) 

f = fMAX<3) 


H 






SEMr = SEMl> Vih 


n 




|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 


— 

— 

mA 


(Both Ports — All 

cEr s Vcc - 0.2V 


n 

— 

— 



CMOS Level Inputs) 

ViN ^ Vcc - 0.2V or 

COM’L. 

s 

1.0 

15 



ViN < 0.2V. f = O*'*) 

SEMr = SEMl> Vcc - 0.2V 


L 

0.2 

5 



|SB4 

Full Standby Current 

One Port CEl or 

MIL. 


— 

— 

mA 


(One Port — All 

CEr > Vcc - 0.2V 



— 

— 



CMOS Level Inputs) 

SEMr = S^L> Vcc - 0.2V 








ViN > Vcc - 0.2V or 

ViN ^ 0.2V 

COM’L 

S 

90 

220 




Active Port Outputs Open, 
f = fMAX<^) 


L 

90 

180 



NOTES: 2739tbl08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V. Ta = +25°C. 

3. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1 Arc, and using “AC Test Conditions” 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc<2.0V input leakages are undefined. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(^)(Continued) (Vcc = 5.0V± io%) 







7006X45 

7006X55 

7006X70 




Test 







MIL ONLY 


Symbol 

Parameter 

Condition 

Version 

Typ.<2) 

Max. 

Typ.(2) 

Max. 

Typ.(2) 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < ViL, Outputs Open 

MIL. 

a 


400 

150 

395 

140 


mA 


Current 

SEM>Vih 


i 

HI 

340 

150 

335 

140 




(Both Ports Active) 

f = fMAx(^) 

COM’L. 

s 

155 

340 

150 

335 

— 

— 






L 

155 

290 

150 

285 

— ■ 

— 


|SB1 

Standby Current 

CEl = CEr> Vih 

MIL. 

a 

16 

1^ 

■a 

MM 

10 

MM 

mA 


(Both Ports — TTL 

SEMr = SEMl> ViH 


i 

16 


H 


10 

o 



Level Inputs) 

f = fMAx(3> 

COM’L. 

a 


70 

■a 

70 

— 

— 






a 

H 

50 

H 

50 

— 

— 


|SB2 

Standby Current 

CERorCEL> Vih 

MIL 


90 

290 

85 

■a 

■a 

MM 

mA 


(One Port — TTL 

Active Port Outputs Open 



90 

250 

85 


■I 

m 



Level Inputs) 

f = fMAx(^) 

COM’L. 

s 

90 

240 

85 


— 

— 




SOTr = SEMl> Vih 


L 

90 

210 

85 


— 

— 


|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

a 

1.0 

30 

1.0 

30 

1.0 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


■ 

0.2 

10 

0.2 

10 

0.2 

10 



CMOS Level Inputs) 

ViN > Vcc - 0.2V or 

COM’L. 

s 

1.0 

15 

1.0 

15 

Ban 





ViN < 0.2V, f = Ot"*) 


L 

0.2 

5 

0.2 

5 






SEMr = SEMl> Vcc - 0.2V 







■ 

H 


|SB4 

Full Standby Current 

One Port CEl or 

MIL. 

a 

85 

260 

80 

260 

75 

260 

mA 


(One Port — All 

CEr > Vcc - 0.2V 


I 









CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 


■ 

85 

215 

80 

215 

75 

215 




ViN S Vcc - 0.2V or 

COM’L. 

s 

85 

220 

80 

220 






ViN ^ 0.2V 












Active Port Outputs Open, 


L 

85 

180 

80 

180 


^^a 




f = fMAx(3) 











m 


NOTES: 2739tbl03 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V. Ta = +25‘’C. 

3. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/tRC, and using "AC Test Conditions” 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 
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DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 

(Vlc = 0.2V, Vhc = Vcc - 0.2V) . . , 


Symbol 

Parameter 

Test Condition 

Min. 

Typ.<’) 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

— . 

V 

ICCDR 

Data Retention Current 

CEs Vhc 

MIL 

— 

100 

4000 

pA 



Vin>Vhc or s Vlc 

COM’L. 

— 

100 

1500 


tCDR*^^ 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 


Operation Recovery Time 



tRC*^> 

— 

— 

ns 


NOTES: 2739tbi09 

1. Ta = +25°C, Vcc = 2V 

2. IRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 


Vcc 


-ZZZZZZZZ' 


4.5V 
■tCDR - 




■DATA RETENTION MODE 
Vdr ^ 2V 


ViH 


Vdr 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns Max. 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2739 toll 0 



/ 


VlH 


wwwwwww 


2739 drw 04 


DATAout 

BOSY 

IfTT 


167n 

W — 0 1.73V 

30pP 


/77 


7739 **05 


Figure 1. Equivalent Output Load 


* Including scope and jig. 


12500 


DATAout- 


775n< 


iJ:5pF* 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) 


Symbol 

Parameter 

IDT7006X35 

COM’L ONLY 

Unit 

Min. 


Max. 

READ CYCLE 

tRC 

Read Cycle Time 

35 

— 


tAA 

Address Access Time 

— 

35 


tACE 

Chip Enable Access Time^^* 

— 

35 


tAOE 

Output Enable Access Time 

— 

20 

iQi 

tOH 

Output Hold from Address Change 

3 

— 

IQ 

tLZ 

Output Low Z Time^^’ 

3 

— 


tHZ 

Output High Z Time^^' 

— 

15 

ion 

tPU 

Chip Enable to Power Up Time^^* 

0 

— 


tPD 

Chip Disable to Power Down Time^^* 

— 

50 


tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

IQ 


Symbol 

Parameter 

IDT7006X45 

iDT7006X55 

IDT7006X70 
MiL ONLY 

Unit 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

READ CYCLE 

tRC 

Read Cycle Time 

45 

— 

55 

— 

70 

— 

IQH 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

70 

HQ 

tACE 


— 

45 

— 

55 

— 

70 

IQ 

tAOE 

Output Enable Access Time 

— 

25 

— 

30 

— 

35 

1^1 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

IQQ 

tLZ 

Output LowZTime^’’^^ 

5 

— 

5 

— 

5 

— 

IQI 

tHZ 

Output High Z Time^^’ 

— 

20 

— 

25 

— 

30 

IQH 

tPU 

Chip Enable to Power Up Time^^* 

0 

— 

0 

— 

0 

— 


tPD 


— 

50 

— 

50 

— 

50 

HQI 

tSOP 

Semaphore Flag Update Pulse (OE or SEM) 

15 

— 

15 

— 

15 

— 

^^1 


NOTES: 2739 tbi 1 1 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. To access RAM, CE = L, SEM = H. 

4. X in part numbers indicates power rating (S or L). 



6.15 


8 



































































































IDT7006S/L 

HIGH-SPEED 16K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 

1 . Timing depends on which signal is asserted last, OE or CE. 

2. Timing depends on which signal is de-asserted first CE or OE. 

3. tBDD delay is required only in cases where the opposite port is completing awrite operation to the same address location. For simultaneous read operations 
BUSY has no relation to valid output data. 

4. Start of valid data depends on which timing becomes effective last tABE, tAOE, tACE, tAA or tBDD. 

5. sEra=H. 


TIMING OF POWER-UP POWER-DOWN 



2739 drw 08 
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AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 




IDT7006X35 


Symbol 

Parameter 

1 Min. 1 

Max. 

Unit 

1 WRITE CYCLE | 

twc 

Write Cycle Time 

35 

— 


tEW 

Chip Enable to End of Write^^^ 

30 

— 

m 

tAW 

Address Valid to End of Write 

30 

— 


tAS 

Address Set-up Time'^^ 

0 

— 


tWP 

Write Pulse Width 

30 

— 


tWR 

Write Recovery Time 

0 

— 

mim 

tDW 

Data Valid to End of Write 

25 

— 


tHZ 

Output High Z Time^^’ 

— 

15 

mm 

tDH 

Data Hold Time^'** 

0 

— 

■a 

twz 


— 

15 


tow 

Output Active from End of Write*^’ 

0 

— 


tSWRD 

SEM Flag Write to Read Time 

10 

— 


tSPS 

SEM Flag Contention Window 

10 

— 

Ba 


WM 

Parameter 

IDT7006X45 

iDT7006X55 

IDT7006X70 
MIL. ONLY 

Unit 

Min. 1 Max. 

IMIIW 


WRITE CYCLE 

twc 

Write Cycle Time 

45 

— 

55 

— 

70 

— 


tEW 

Chip Enable to End of Write^^* 

40 

— 

45 

— 

50 

— 

IKSi 

tAW 

Address Valid to End of Write 

40 

— 

45 

— 

50 

— 


tAS 

Address Set-up Time^^* 

0 

— 

0 

— 

0 

— 

BB 

tWP 

Write Pulse Width 

35 

— 

40 

— 

50 

— 

EM 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tDW 

Data Valid to End of Write 

25 

— 

30 

— 

40 

— 


tHZ 

Output High Z Time^^' 

— 

20 

— 

25 

— 

30 

^^jjj 

tDH 

Data Hold Time^'*' 

0 

— 

0 

— 

0 

— 

IS 

twz 

Write Enable to Output in High Z^’’ 

— 

20 

— 

25 

— 

30 


tow 

Output Active from End of Write^^’ 

0 

— 

0 

— 

0 

— 


tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 


tSPS 

SEM Flag Contention Window 

10 


10 

— 

10 

— 



NOTES: 2739tbl12 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2), 

2. This parameter is guaranteed but not tested. 

3. To access RAM, CE = L, SEM = H. To access semaphore, CE = H and SEM = L. Either condition must be valid for the entire tEW time. 

4. The specification for ton must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary 
over voltage and temperature, the actual toH will always be smaller than the actual tow. 

5. X in part numbers indicates power rating (S or L). 
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IDT7006S/L 

HIGH-SPEED 16K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING^^’^’^’®) 



2739 drw 09 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING^^’^’®’®) 


ADDRESS 


CE 


Fm 


DATAin 

2739 drw 10 

NOTES: 

1 . R/W must be high during ail address transitions. 

2. A write occurs during the overiap (tEW or twp) of a low C E and a low R/W for memory array writing cycle. 

3. twR is measured from the earlier of CE or R/W (or SEM or RW) going high to the end of write cycle. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 

5. If the CE or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last, CE, R/W, or byte control. 

7. Timing depends on which enable signal is de-asserted first, CE, R/W, or byte control. 

8. If OE is low during RW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 

be placed on the bus for the required tow. If OEis high during an RW controlled write cycle, this requirement does not apply and the write pulse can be 

as short as the specified twp. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE^^^ 


A0-A2 

SEM 

DATAo 

R/W 




VALID ADDRESS 




-tAW- 




K tAS 




•tWHH 


-tAA 


VALID ADDRESS 


tow 


tsopf 


DATAn VALID, 


•tWP« 




-tDH- 


-tSWRD- 




tACE 


/ DATAout \ 

^ VALID / 


tAOE 




Write Cycle ►p 

NOTE: 

1 . CE = H for the duration of the above timing (both write and read cycle). 


■Read Cycle' 


lOH 


TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTIONS^ 


X 


Aoa-Asa 


MATCH 


side (2) “A" -<1 RAWa / 

/ ^ 

S^A y 

/ 



tSPS 

A 0 B-A 2 B MATCH 

X 

SIDE (2) “B” R/Wb y 


/ 

SEMb y 

/ 

2739drw12 


NOTES: 

1 . Dor = Dol = L, CEr = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. “A” may be either left or right port. “B” is the opposite port from “A". 

3. This parameter is measured from R/Wa or SEf^ going high to R/Wb or SEMb going high. 

4. If tsps is violated, the semaphore will fail positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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IDT7006S/L 

HIGH-SPEED 16K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^®) 


Symbol 

Parameter 

IDT7006X35 

COM’L ONLY 

Unit 

Min. 


Max. 

BUSY TIMING (M/S = H) 

tBAA 

BUSY Access Time from Address Match 

— 

35 

|[|^J 

tBDA 

BUSY Disable Time from Address Not Matched 

— 

30 

IIQ^ 

tBAC 

BUSY Access Time from Chip Enable Low 

— 

30 


tBDC 

BUSY Disable Time from Chip Enable High 

— 

25 

wm 

tAPS 

Arbitration Priority Set-up Time*^^ 

5 

— 


tBDD 

BUSY Disable to Valid Data^^^ 

— 

Note 3 


BUSY TIMING (M/S = L) 

tWB 

BUSY Input to VYrite^'*) 

0 

— 


tWH 

Write Hold After BUSY^^'^ 

25 

— 


PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delav^^' 



60 

BB 

tDDD 

Write Data Valid to Read Data Delay*’* 

— 

45 

BB 


Symbol 

Parameter 

IDT7006X45 

IDT7006X55 

IDT7006X70 
MIL. ONLY 

Unit 

Min. 1 Max. 


mniEB 

BUSY TIMING (M/5 =H) 

tBAA 

Busy Access Time from Address Match 

— 

35 

— 

45 

— 

45 


tBDA 

BUSY Disable Time from Address Not Matched 

— 

30 

— 

40 

— 

40 


tBAC 

BUSY Access Time from Chip Enable Low 

— 

30 

— 

40 

— 

40 

123 

tBDC 

BUSY Disable Time from Chip Enable High 

— 

25 

— 

35 

— 

35 

131 

tAPS 

Arbitration Priority Set-up Time*^* 

5 

— 

5 

— 

5 

— 


tBDD 

BUSY Disable to Valid Data*®* 

— 

Note 3 

— 

Note 3 

— 

Note 3 

23 

BUSY TIMING (M/5 =L) 

tWB 

BUSY Input to Write*^* 

0 

— 

0 

— 

0 

— 

I3I[ 

tWH 

Write Hold After BUSY*®* 

25 

— 

25 

— 

25 

— 

131 

PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay*’* 

— 

70 

— 

80 

— 

95 

|[3i 

tDDD 

Write Data Valid to Read Data Delay*’* 

— 

55 

— 

65 

— 

80 

^31 


NOTES; _ 2739 toll 3 

1 . Port-to-port delay through RAM celisjrom writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = H)" or "Timing Waveform 
of Write With Port-To-Port Delay (M/S=L)''. 

2. To ensure that the earlier of the two ports wins. 

3. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual) or tDDD - tDW (actual). 

4. To ensure that the write cycle is inhibited during contention. 

5. To ensure that a write cycle is completed after contention. 

6. "X" is part numbers indicates power rating (S or L). 
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IDT7006S/L 

HIGH-SPEED 16K X 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY(2)(M/S = H) 



< two ^ 


ADDRr y 

^ MATCH y 

c 



H twp ► 


RAWr 

\ 

^ 

y 


tDH 


* * 

DATA IN R 


. . ^ 

^ VALID 

3 

< 

tAPS^'^ 







addrl y 



MATCH 







tBDD 

BUSY L 









DATA OUT L 

) 

^ALID 


* 1 ► 



NOTES: 2739 dtw 13 

1 . To ensure that the earlier of the two ports wins. 

2. CEl = UEr=L 

3. OE = L for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY<^’2)(M/S = L) 



2. CEl = CEr = L 

TIMING WAVEFORM OF SLAVE WRITE (M/S = L) 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING^^) (M/S = H) 


X ADDRESSES MATCH 


tAPS® 

k / 

/ 

^ H 

\ 

CE"B" ^ 

1^ ~ "t BAG— ^ 

S 

•* tBDC— «. 

BUSY "B" 

^ 2739dfWl6 


WAVEFORM^F BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 
TIMING(^^(M/S = H) 


ADDR-a- 


ADDR-b- 


BUSY -B- 



^ ADDRESS "N" ^ 

( 



t APS^^* 


> 

^ MATCHING ADDRESS "N" 



|^~ 't BAA - ^ 


1 BDA — 



S / 

2739 drw17 


NOTES: 

1 . All timing is the same for ieft and right ports. Port “A" may be either the left or right port. Port “B” is the port opposite from “A”. 

2. if UPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) 


Symbol 

Parameter 

IDT7006X35 

COM’L ONLY 

Unit 

Min. 1 

Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

— 


tWR 

Write Recovery Time 

0 



tINS 

Interrupt Set Time 

— 

30 

mom 

tINR 

Interrupt Reset Time 

— 

30 

■ai 


Symbol 

Parameter 

IDT7006X45 

IDT7006X55 

ID77006X70 
MIL. ONLY 

Unit 

Min. 1 Max. 


Min. 1 Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

-- 


tINS 

Interrupt Set Time 

— 

35 

— 

40 

— 

50 


tINR 

Interrupt Reset Time 

— 

35 

— 

40 

— 

50 



NOTE: 2739tbl14 

1 . "x" in part numbers indicates power rating (S or L). 


6.15 


15 




















































IDT7006S/L 

HIGH-SPEED 16K x 8 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF INTERRUPT TIMING^^^ 




NOTES; 

1 . All timing Is the same for left and right ports. Port “A" may be either the left or right port. Port "B” is the port opposite from “A”. 

2. See interrupt truth table. 

3. Timing depends on which enabie signal Is asserted last. 

4. Timing depends on which enable signal is de-asserted first. 


TRUTH TABLES 

TRUTH TABLE I — INTERRUPT FLAG<^) 


Left Port 

Right Port 

Function 

R/Wl 

CEl 

OEu 

A0L-A13L 

INTl 

R/Wr 

CEr 

OEr 

A0R-A13R 

TnTr 

L 

L 

X 

3FFF 

X 

X 

X 

X 

X 

L(2) 

Set Right INTr Flag 

X 

X 

X 

X 

X 

X 

L 

L 

3FFF 

H(3) 

Reset Right TNTr Flag 

X 

X 

X 

X 

mm 

L 

L 

X 

3FFE 

X 

Set Left TNTl Flag 

X 

L 

l 

3FFE 

mm 

X 

X 

X 

X 

X 

Reset Left INTl Flag 


NOTES: 2739tbl15 

1. A ssume s BUSYl ^ BDSYr = H. 

2. If BUSY l = L, then no change. 

3. It BUSYr = L, then no change. 
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TRUTH TABLE II — ADDRESS BUSY 
ARBITRATION 


Inputs 

Outputs 

Function 

CEl 


A0L-A13L 

A0R-Ai3R 

SDsYLh) 

BLJSYRf^^ 


B 

NO MATCH 

H 

H 

Normal 

H 

X 

MATCH 

H 

H 

Normal 

X 

H 

MATCH 

H 

H 

Normal 

L 

L 

MATCH 

(2) 

(2) 

Write Inhibit'^^ 


NOTES: 2739tbii6 

1 . Pins BUSYl and BUSYr are both outputs when the part is configured as a master. Both are inputs when configured as a siave. BUSYx outputs on the 
iDT7006 are push puli, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. Lif the inputs to the opposite port were stable prior to the address an d enabl e in puts of this port. H if the inp uts to t he op posite port became stable after 

the address and enable inputs of this port. If tAPS is not met, either BUSYl or BUSYr = Low will result. BUSYl and BUSYr outputs cannot be low 
simultaneouly. 

3. Writes to the left port are internally ignored when BUSYl outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYr outputs are driving low regardless of actual logic level on the pin. 


TRUTH TABLE III — EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE^^) 


Functions 

Do - D7 Left 

Do - D? Right 

Status 

No Action 

1 

1 

Semaphore free 

Lett Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes "0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes "0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1" to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1 " to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Right port has semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 


NOTE: 2739 toll 7 

1 . This table denotes a sequence of events for only one of the eight semaphores on the IDT7006. 


FUNCTIONAL DESCRIPTION 

The IDT7006 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7006 has an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 

If the user chooses to use the interrupt function, a memory 
location (mail box or message center) is assigned to each port. 
The left port interrupt flag (INTl) is set when the right port 
writes to memory location 3FFE (HEX). The left port clears the 
interrupt by reading address location 3FFE. Likewise, the 
right port interrupt flag (TNT r) is set when the left port writes to 
memory location 3FFF (HEX) and to clear the interrupt flag 
(InTr), the right port must read the memory location 3FFF. 


The message (8 bits) at 3FFE or 3FFF is user-defined. It the 
interrupt function is not used, address locations 3FFE and 
3FFF are not used as mail boxes, but as part of the random 
accessmemory. RefertoTablel fortheinterrupt operation. 

BUSY LOGIC 

Busy Logic provides a hardware indication that both ports 
of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is “busy”. The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to fiag the event of an illegal or illogical 
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Figure 3. Busy and chip enable routing for both width and depth expansion with iDT7006 RAMs. 


operation. If the write inhibit function of busy logic is not 
desirable, the busy logic can be disabled by placing the part 
in slave mode with the M/S pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit input pin. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7006 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7006 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAMs array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7006 RAM the busy pin is 
an output if the part is used as a master (M/S pin = H), and the 
busy pin is an input if the part used as a slave (M/S pin = L) as 
shown in Figure 3. 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a master/slave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the m^ter before the actual write pulse 
can be initiated with the R/W signal. Failure to observe this 
timing can result in a glitched internal write inhibit signal and 
corrupted data in the slave. 


SEMAPHORES 

The IDT7006 is an extremely fast dual-port 1 6K x 8 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer's software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
oftherightport. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
anon-semaphore location. Semaphoresareprotected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7006 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the lDT7006s hardware semaphores, which pro- 
vide a lockout mechanism without requiring complex pro- 
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7006 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 
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An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called “Token 
Passing Allocation." In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processor wants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore's status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7006 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
theside showing the zero. When a one is written into thesame 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide’s output registerwhen that side's 
semaphore select (SEM) and output enable (OE) signals go 


active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema- 
phore in orderto guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
that semaphore on the right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a sema- 
phore flag. Whichever latch is first to present a zero to the 
semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
is written to the same semaphore request latch. Should the 
other side’s semaphore request latch have been written to a 
zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 
request latch. The second side’s flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at 
the same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in rhaking the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
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reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES— SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7006’s dual-port 
RAM. Say the 1 6K x 8 RAM was to be divided into two 8K x 
8 blocks which were to be dedicated at any one time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 8K of 
dual-port RAM, the processor on the left port could write and 
then read a zero in to Semaphore 0. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor would assume control of the lower 8K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 8K section by writing, then 
reading a zero into Semaphore 1 . If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1 . If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 8K blocks of dual-port RAM with each 
other. 


The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CP U must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was “off-limits” to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT” state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. Inthiscase, block arbitration is very important. For this 
application one processor may be responsible forbuilding and 
updating a data structu re. The other processor then reads and 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processortocomebackand read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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Figure 4. IDT7006 Semaphore Logic 
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HIGH-SPEED 

IDT7025S/L 

8Kx 16 DUAL-PORT 


STATIC RAM 



FEATURES: 

• True dual-ported memory cells which allow simultaneous 
reads of the same memory location 

• High-speed access 

— Military: 35/45/55/70ns (max.) 

— Commercial: 25/30/35/45/55ns (max.) 

• Low-power operation 

— IDT7025S 

Active: 750mW (typ.) 

Standby: 5mW (typ.) 

— IDT7025L 

Active: 750mW (typ.) 

Standby: ImW (typ.) 

• Separate upper-byte and lower-byte control for 
multiplexed bus compatibility 

• IDT7025 easily expands data bus width to 32 bits or 
more using the Master/Slave select when cascading 


more than o ne dev ice 

• M/S = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• Interrupt Flag 

• On-chip port arbitration logic 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Fully asynchronous operation from either port 

• Battery backup operation — 2V data retention 

• TTL compatible, single 5V (±1 0%) power supply 

• Available in 84-pin PGA, quad flatpack and PLCC 

• Industrial temperature range (-40°C to +85°C) is avail- 
able, tested to military electrical specifications 

DESCRIPTION: 

The IDT7025 is a high-speed 8K x 1 6 dual-port static FtAM. 
The IDT7025 is designed to be used as a stand-alone 1 28K- 


FUNCTIONAL BLOCK DIAGRAM 


RMl 

UBL 


l^L 

CEL 

CEL 

A12L 

A10L 

I/08L-I/015L 


l/OOL -I/07L 

bDsyl 


A9L 

Aol 

NOTES: 

1. (MAST ER): 

BUSY is output; 
(SLAVE): BUSY 
is input. 

2. BUSY outputs 
and iNT outputs 
are non-tri-stated 
push-puli. 

R/W L 

SEML 

INTL 



R/Wr 

UBR 


l^R 

CER 

OEr 

A12R 

Aior 

I/08R-I/015R 

I/O0R-I/O7R 

BD^r 

A9R 
A OR 


RA/VR 

SEiyiR 

INTR 


CEMOS is a trademark of Integrated Device Technology, Ino. 
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bit dual-port RAM or as a combination MASTER/SLAVE dual- 
port RAM for 32-bit-or-more word systems. Using the IDT 
MASTER/SLAVE dual-port RAM approach in 32-bit or wider 
memory system applications results in full-speed, error-free 
operation without the need for additional discrete logic. 

This device provides two independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. An automatic power down feature controlled by CE 


PIN CONFIGURATIONS 


permits the on-chip circuitry of each port to enter a very low 
standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance tech- 
nology, these devices typically operate on only 750mW of 
power at maximum access times as fast as 25ns. Low-power 
(L) versions offer battery backup data retention capability with 
typical power consumption of SOOpW from a 2V battery. 

The IDT7025 is packaged in a ceramic 84-pin PGA, an 84- 
pin quad flatpack, and a PLCC. The military devices are proc- 
essed 100% in compliance to the test methods of MIL-STD- 
883, Method 5004. 
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63 □ 
62 


IDT7025 

J84-1 

F84-2 


61 
60 
59 
58 
57 

56 
55 

^ 54 

33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 
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NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 


PLCC/FLATPACK 
TOP VIEW 
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PIN CONFIGURATIONS (Continued) 
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> 
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43 
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67 
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65 
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84-PIN PGA 
TOP VIEW 


NOTES: 

1 . All Vcc pins must be connected to power supply. 

2. All GND pins must be connected to ground supply. 


PIN NAMES 


Left Port 

Right Port 

Names 

CEl 

CEr 

Chip Enabie 

FI/Wl 

RAVr 

Read/Write Enabie 

OEl 

OEr 

Output Enabie 

AoL-A12L 

AoR-A12R 

Address 

l/OoL- I/015L 

i/OOR- I/015R 

Data Input/Output 

SEMl 

SEMr 

Semaphore Enable 

UBl 

Ubr 

Upper Byte Select 

LBl 

LBr 

Lower Byte Select 

Intl 

mn 

Interrupt Flag 

BUSYL 

BUSYr 

Busy Flag 

M/S 

Master or Slave Select 

Vcc 

Power 

GND 

Ground 
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TRUTH TABLE: NON-CONTENTION READ/WRITE CONTROL 


Inputs^’^ 

Outputs 

Mode 

CE 

R/W 

OE 


LB 

SEM 

1/08-15 

I/O0-7 

H 

X 

X 

X 

X 

H 

Hi-Z 

Hi-Z 

Deselected: Power Down 

X 

X 

X 

H 

H 

H 

Hi-Z 

Hi-Z 

Both Bytes Deselected: Power Down 

L 

L 

X 

L 

H 

H 

DATAin 

Hi-Z 

Write to Upper Byte Only 

L 

L 

X 

H 

L 

H 

Hi-Z 

DATAin 

Write to Lower Byte Only 

L 

L 

X 

L 

L 

H 

DATAin 

DATAin 

Write to Both Bytes 

L 

H 

L 

L 

H 

H 

DATAout 

Hi-Z 

Read Upper Byte Only 

L 

H 

L 

H 

L 

H 

Hi-Z 

DATAout 

Read Lower Byte Only 

L 

H 

L 

L 

L 

H 

DATAout 

DATAout 

Read Both Bytes 

X 

X 

H 

X 

X 

X 

Hi-Z 

Hi-Z 

Outputs Disabled 


NOTE: 2683 tbIOl 

1. AoL — A12L9^AoR — Ai2R 


TRUTH TABLE: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 

Mode 

CE 

R/W 

OE 


LB 

SEM 

1/08-15 

I/O 0-7 

H 

H 

L 

X 

X 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 


H 

L 

H 

H 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

H 

-T 

X 

X 

X 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 


_J~ 

X 

H 

H 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 


X 

X 

L 

X 

L 

— 

— 

Not Allowed 

L 

X 

X 

X 

L 

L 

— 

— 

Not Allowed 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm*^) 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2603 tbi 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


2683 tbI 02 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125'’C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


2683 tbi 05 

RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

B93 

Max. 

|[^ 

Vcc 

Supply Voltage 

4.5 


5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

ViH 

Input High Voltage 

2.2 

— 

6.0(2) 

D' 

VIL 

Input Low Voltage 


— 


n 


NOTE: 2683 tbi 06 

1 . ViL> -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE (Ta = +25°C. f = 1 .OMHz) 


Symbol 

Parameter(^^ 

Conditions 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = OV 

11 

PF 

COUT 

Output 

Capacitance 

VOUT = ov 

11 

PF 


NOTE: 2682 tbi 03 

1. This parameter is determined by device characterization but is not 
production tested. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7025S 

IDT7025L 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage Current*®* 

Vcc = 5.5V. ViN = OV to Vcc 

— 

10 

— 

5 

pA 

IlLOl 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

lOL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

loH = -4mA 

2.4 

— 

2.4 

— 

V 


2683 tbi 07 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) (Vcc= 5.0V± io%) 







7025X25 

7025X30 

7025X35 




Test 



COM’L ONLY 

COM’L ONLY 




Symboi 

Parameter 

Condition 

Version 


d. 

Max. 

■p 

Max. 

Typ.*==* 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < ViL, Outputs Open 

MIL. 

B 

B1 

— 

PI 

|j| 

160 

400 

mA 


Current 

SEM>Vih 


B 





160 

340 



(Both Ports Active) 

f = fMAX*^* 

COM'L. 

B 


360 

165 

350 

160 

340 






B 

17|i:| 

310 

165 

300 

160 

290 


|SB1 

Standby Current 

CEr = CEl> Vih 

MIL. 

B 

—ill: 

ii — 

— 

— 

20 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl>Vih 


B 



— • 

— 

20 

65 



Level Inputs) 

f = fMAX*^> 

COM’L. 

s 


i«70 

22 

MM 


El 






L 

2%i:f 

:::;::i::50 

22 

El 

lEI 



|SB2 

Standby Current 

^LorCER> Vih 

MIL. 

B 



B 

— 

95 


mA 


(One Port — TTL 

Active Port Outputs Open 


B 

iE9 

991 

BB 

— 

95 




Level Inputs) 

f = fMAX*^* 

COM’L. 

s 

ioH:::: 

“::250 

100 

250 

95 

240 




SEMr = SEMl> Vih 


L 

loill 

220 

100 

215 

95 

210 


|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

B 

|||B|n 

ii— 

— 

— 

111 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


B 


is— 

— 

— 


10 



CMOS Level Inputs) 

ViN > Vcc - 0.2V or 

COM’L 


1.0 

i15 

1.0 

15 

IB 

15 




ViN < 0.2V, f = 0*“) 



0.2spi 

ii5 

0.2 

5 


5 




SEMr = SEMl> Vcc -0.2V 







m 



|SB4 

Full Standby Current 

One Port CEl or 

MIL. 


— ii?! 

;ii — 



El 

260 

mA 


(One Port — All 

CEr > Vcc - 0.2V 



— 

«— 



B 

215 



CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 












ViN > Vcc - 0.2V or 

COM’L. 

s 

100 

-"I30 

95 

230 

90 

220 




ViN < 0.2V 












Active Port Outputs Open, 


L 

100 

190 

95 

190 

90 

180 




f = fMAX*®* 











NOTES: 2683 tbI 08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V, Ta = +25'’C. 

3. At f = fMAX, address and controi iines (except Output Enable) are cycling at the maximum frequency read cycle of 1 Arc, and using “AC Test Conditions” 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 

5. At Vcc<2.0V input leakages are undefined. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^^CContinued) (Vcc = 5.0V ± 10 %) 







7025X45 

7025X55 

7025X70 




Test 







MIL ONLY 


Symbol 

Parameter 

Condition 

Version 

Typ.(2) 

Max. 

Typ.<2> 

Max. 

Typ.<=^) 

Max. 

Unit 

Icc 

Dynamic Operating 

CE < ViL, Outputs Open 

MiL. 

a 



150 

395 

140 

390 

mA 


Current 

SEM> ViH 


a 

IS 

340 

150 

335 

140 

330 



(Both Ports Active) 

X 

< 

It 

COM'L. 

s 


340 

150 

335 

a 

as 






L 

IS 

290 

150 

285 

B 

B 


ISBI 

Standby Current 

CEl = CEr> Vih 

MIL. 

a 

16 

85 

13 

85 

10 

85 

mA 


(Both Ports — TTL 

SEMr = SEMl>Vih 


1 

16 

65 

13 

65 

10 

65 



Level Inputs) 

f = fMAX<^) 

COM’L. 

s 


■a 

■a 

■1 

PI 

o 






L 

as 

Bl 

Bl 

Bl 


B 


|SB2 

Standby Current 

CEr orCEL> Vih 

MIL. 

S 

90 

Bl 

85 

290 

Bl 

B 

mA 


(One Port — TTL 

Active Port Outputs Open 


L 


Bl 

85 

250 

80 

Mi 



Level Inputs) 

f = fMAX^^' 

COM’L. 

a 

90 

240 

85 

240 






SEMr = SEMl> Vih 


i 

90 

210 

85 

210 

B 



|SB3 

Full Standby Current 

Both Ports CEl and 

MIL. 

a 

Bl 

30 

1.0 

30 

Bl 

30 

mA 


(Both Ports — All 

CEr > Vcc - 0.2V 


i 


10 

0.2 

10 

E9 

10 



CMOS Level Inputs) 

ViN > Vcc - 0.2V or 

COM’L. 

s 

1.0 

15 

1.0 

15 






ViN ^ 0.2V, f = Ot'^* 

SEMr = SEMl> Vcc - 0.2V 


L 

0.2 

5 

0.2 

5 

■ 

B 


ISB4 

Full Standby Current 

One Port CEl or 

MIL. 

a 

85 

260 

80 

260 

75 

260 

mA 


(One Port — All 

CEr > Vcc - 0.2V 


a 









CMOS Level Inputs) 

SEMr = SEMl> Vcc - 0.2V 


a 

85 

215 

80 

215 

75 

215 




ViNS Vcc -0.2V or 
VlN:S0.2V 

COM’L. 

s 

85 

220 

80 

220 

■ 

■ 




Active Port Outputs Open, 
f = fMAx(2> 


L 

85 

180 

80 

180 

B 

B 



NOTES: 2683 tbi 08 

1 . X in part numbers indicates power rating (S or L) 

2. Vcc = 5V. Ta = +25'’C. 

3. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/tRc, and using “AC Test Conditions" 
of input levels of GND to 3V. 

4. f = 0 means no address or control lines change. 
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DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES (L Version Only) 

(Vlc = 0.2V, Vhc = Vcc - 0.2V) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ.<') 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

^>Vhc 

MIL. 

— 

100 

4000 

pA 



ViN>VHCor< Vlc 

COM’L. 

— 

100 

1500 


tCDR^^' 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR(3) 

Operation Recovery Time 



tRC*^' 

— 

— 

ns 


NOTES: 2683tbio9 

1. Ta=+ 25'>C, Vcc = 2V 

2. tRc = Read Cycle Time 

3. This parameter is guaranteed but not tested. 


DATA RETENTION WAVEFORM 


Vcc 



DATA RETENTION MODE 
Vdr S 2V 



•*— tCDR — *1 

nn/nh 

^ VIH 


Vdr 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns Max. 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2683lbl10 


^4.5V 
tR ■ 


T 




5V 


DATAout 
BUSY ■ 
IRT 


167£2 

-WV o 1.73V 


12500 


DATAout - 


:30pF* 


775n< 


rtrSpF* 


* Including scope and jig. 


Figure 1. Equivalent Output Load 


Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 
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IDT7025S/L 

HIGH-SPEED 8K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) 


IDT7025X25 
COM’L ONLY 


IDT7025X30 
COM’L ONLY 


Symbol 


READ CYCLE 


Read Cycle Time 


Address Access Time 


Chip Enable Access Time^^' 


Byte Enable Access Time^^* 


Output Enable Access Time 


Output Hold from Address Change 


Output Low Z Time*''' 


Output High Z Time*''' 


Chip Enable to Power Up Time*^' 


Chip Disable to Power Down Time*^* 


Semaphore Flag Update Pulse (OE or SEM) 


Min. 

1 Max. 1 


Max. 1 



25 

— 

30 

— 

35 


IDT7025X35 

Max. Unit 



Symbol 


READ CYCLE 


IDT7025X45 


Min. Max. 


IDT7025X55 


Min. Max. 


IDT7025X70 
MIL ONLY 
Min. I Max. Unit 


tHC 

Read Cycle Time 

tAA 

Address Access Time 

tACE 

Chip Enable Access Time*®' 

tABE 

Byte Enable Access Time*®' 

tAOE 

Output Enable Access Time 

tOH 

Output Hold from Address Change 

tLZ 

Output LowZTime*^'®' 

tHZ 

Output High ZTime*'''®' 

tPU 

Chip Enable to Power Up Time*®' 

tPD 

Chip Disable to Power Down Time*®' 

tsop 

Semaphore Flag Update Pulse (OE or SEM) 



NOTES: 2683tbiii 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not te sted. 

3. To access RAM, CE = L, UB or LB = L. SEM = H. 

4. X in part numbers indicates power rating (S or L). 
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IDT7025S/L 

HIGH-SPEED 8K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF READ CYCLES^®) 



NOTES: 

1 . Timing depends on which signal is asserted last, OE, CE, LB, or UB^ 

2. Timing depends on which signal is de-asserted first CE, OE, LB, or UB. 

3. tsDD de lay i s required only in case where opposite port is completing a write operation to the same address location for simultaneous read operations 
BUSY has no relation to valid output data. 

4. Start of valid data depends on which timing becomes effective last Iabe, tAOE, tAOE, tAA or tsoD. 

5. SEM = H. 


TIMING OF POWER-UP POWER-DOWN 


CE 

Icc 

ISB 


/ 


-tPU- 


-tPD- 


6.16 


9 



IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7025X25 
COM’L ONLY 

IDT7025X30 
COM’L ONLY 

IDT7025X35 

Unit 

Min. 1 Max. 



WRITE CYCLE 

two 

Write Cycle Time 

25 

— 

30 

— 

35 

— 


tEW 

Chip Enable to End of Write^^' 

20 

— 

25 

— 

30 

— 

^91 

tAW 

Address Valid to End of Write 

20 

m 

■ 

25 

— 

30 

— 


tAS 

Address Set-up Time^^* 

0 


0 

— 

0 

— 

^91 

tWP 

Write Pulse Width 

20 


25 

— 

30 

— 


tWR 

Write Recovery Time 

0 


0 

— 

0 

— 


tDW 

Data Valid to End of Write 

15 . 

— 

20 

— 

25 

— 


tHZ 

Output High Z Time^''- 

— 

■ 15 

— 

15 

— 

15 


tDH 

Data Hold Time^'*' 

0 

— 

0 

— 

0 

— 


twz 

Write Enable to Output in High 


15 

— 

15 

— 

15 


tow 

Output Active from End of Write^^' 

0 

— 

0 

— 

0 

— 

1^9 

tSWRD 

SEM Flag Write to Read Time 

10 


10 

— 

10 

— 

^ 9 : 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

^91 


Symbol 

Parameter 

IDT7025X45 

IDT7025X55 

IDT7025X70 
MIL. ONLY 

Unit 

Min. 1 Max. 



WRITE CYCLE 

twc 

Write Cycle Time 

45 

— 

55 

— 

70 

— 

ns 

tEW 

Chip Enable to End of Write^^* 

40 

— 

45 

— 

50 

— 


tAW 

Address Valid to End of Write 

40 

— 

45 

_ 

50 

— 


tAS 

Address Set-up Time^®^ 

0 

— 

0 

— 

0 

— 

1^9 

tWP 

Write Pulse Width 

35 

— 

40 

— 

50 

— 

99 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

99 

tDW 

Data Valid to End of Write 

25 

— 

30 

— 

40 

— 

99 

tHZ 

Output High Z Time^''’ 

— 

20 

— 

25 

— 

30 

99 

tDH 

Data Hold Time^'*^ 

0 

— 

0 

— 

0 

— 

99 

twz 

Write Enable to Output in High Z^^’ 

— 

20 

— 

25 

— 

30 

99 

tow 

Output Active from End of Write^^’ 

0 

— 

0 

— 

0 

— 

99 

tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 

99 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

^91 


NOTES: 2683tbl12 

1 . Transition is measured ±500mV from iow or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not t ested. 

3. To access RAM, CE = L, UB or LB = L, SEM = H. To access semaphore, CE = H and SEM = L. Either condition must be valid for the entire tEW time. 

4. The specification for ton must be met by the device supplying write data to the RAM under all operating conditions. Although toH and tow values will vary 
over voltage and temperature, the actual toH will always be smaller than the actual tow. 

5. X in part numbers indicates power rating (S or L). 


6.16 


10 




































































































































IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING^^’^’®’®) 


ADDRESS 


OE 




CE 


UBor LB 


two- 


-tAW- 


\ 


\ 




R/W 


twp' 


1 


twz- 


DATAout 








z 


tWR' 


z 


-tow- 


-tHZ- 


- ( " ) 


DATAin 


tDW ^ 

tDH ► 

! 


) 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE, UB, LB CONTROLLED TIMING^^’®’®’®) 


ADDRESS 


CE 


1 


-two ■ 


I 


-tAW 


-lA^®). 


1 


UB or LB 




-tEW(2) 




/ 


R/W 


DATAin 


\ 


/ 


* tDW 

tDH ► 

( 

\ 

/ 


NOTE^: 

1. R/W must be high during all address transitions, _ 

2. A write occurs during the overlap (tEW or twpjjrf a low U B or ^ and a low CE and a low R/W for memory array writing cycle. 

3. twR is measured from the earlier of CE or R/W (or SEM or R/W) going high to the end of write cycle. 

4. Duringrthis period , the I/O pins are in the output state and input signals rn^t not be applied. 

5. If the CE or SEM low transition occurs simultaneously wi^r after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last, CE, R/W qr_byte control. 

7. Timing depends on which enable signal is de-asserted first, CE, R/W or byte control. 

8. If OE is low during R/W controlled write cyclejie write pulse width niust be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 
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IDT7025S/L 

HIGH-SPEED 8K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE^^^ 



NOTE: 

1 . CE = H for the duration of the above timing (both write and read cycle). 


TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTIONS^ 




NOTES: 

1 . Dor = Dol = L, CEr = CEl = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 

2. “A" may be either left or right port. “BJMs th e opp osite port from “A;;^ 

3. This parameter is measured from R/Wa or SEMa going high to R/Wb or SEMb going high. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is not guarantee which side will obtain the flag. 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE<®) 


Symbol 

Parameter 

IDT7025X25 
COM’L ONLY 

IDT7025X30 
COM’L ONLY 

IDT7025X35 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

BUSY TIMING (M/S = H) 

tBAA 

BUSY Access Time from Address Match 

— 

;;; 25 

— 

30 

— 

35 


tBDA 

BUSY Disable Time from Address Not Matched 

— I'i 

20 

— 

25 

— 

30 


tBAC 

BUSY Access Time from Chip Enable Low 

— 

20 

— 

25 

— 

30 

IQI 

tBDC 

BUSY Disable Time from Chip Enabie High 

— 

17 

— 

20 

— 

25 

IQI 

tAPS 

Arbitration Priority Set-up Time^^* 

5 

— 

5 

— 

5 

— 

BSH 

tBDD 

BUSY Disable to Valid Data^^^ 

— 

Note 3 

— 

Note 3 

— 

Note 3 


BUSY TIMING (M/S = L) 

tWB 

BUSY Input to Write^^' 

0 

— 

0 

— 

0 

— 


tWH 

Write Hold After BUSY^^> 

17?;;: 

— 

20 

— 

25 

— 


PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay^^* 

— 

50 

— 

55 

— 

60 


tDDD 

Write Data Valid to Read Data Delay^^* 

— |yi 

35 

— 

40 

— 

45 

191 


Symbol 

Parameter 

IDT7025X45 

IDT7025X55 

IDT7025X70 
MIL. ONLY 

Unit 

Min. 1 

Max. 


Max. 

Ksm 

Max. 


tBAA 

BUSY Access Time from Address Match 

_ 

35 

— 

45 

— 

45 

99 

tBDA 

BUSY Disable Time from Address Not Matched 

— 

30 

— 

40 

— 

40 


tBAC 

BUSY Access Time from Chip Enable Low 

— 

30 

— 

40 

— 

40 


tBDC 

BUSY Disable Time from Chip Enable High 

— 

25 

— 

35 

— 

35 

191 

tAPS 

Arbitration Priority Set-up Time^^' 

5 

— 

5 

— 

5 

— 


tBDD 

BUSY Disable to Valid Data^^^ 

— 

Note 3 

— 

Note 3 

— 

Note 3 

99 

BUSY TIMING (M/S = L) 

tWB 

BUSY input to Write^"'* 

0 

— 

0 

— 

0 

— 


tWH 

Write Hold After BUSY^^> 

25 

— 

25 

— 

25 

— 

99 

PORT-TO-PORT DELAY TIMING 

tWDD 

Write Pulse to Data Delay^^* 

— 

70 

— 

80 

— 

95 


tDDD 


— 

55 

— 

65 

— 

80 

99 


NOTES: _ 2683tbM3 

1 . Port-to-port delay through RAM cells_from writing port to reading port, refer to "Timing Waveform of Read With BUSY (M/S = H)" or "Timing Waveform 
of Write With Port-To-Port Delay (M/S=L)". 

2. To ensure that the earlier of the two ports wins. 

3. tBDD is a calculated parameter and is the greater of 0, tWDD -tWP (actual) or tDDD-tDW (actual). 

4. To ensure that the write cycle is inhibited during contention. 

5. To ensure that a write cycle is completed after contention. 

6. "X” is part numbers indicates power rating (S or L). 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH BUSY^^) (M/S = H) 



p two p 


ADDRr ^ 

^ MATCH 

< 



tWP ► 

\ / 


FVWr 


/ 


t nw 


tDH 

I u 


DATAin r 


> 

^ VALID 

3 

< 

tAPS 







addrl y 



MATCH 






r*-tBDA ^ 

tBDD 

BUSYl ^ 









DATA OUT L 


^ VALID 


^ tDDD ► 



NOTES: 2683drwi3 

1 . To ensure that the earlier of the two ports wins. 

2. CEl = CEr = L 

3. OE = L for the reading port. 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY^^’^) (M/S = 

twc ► 

L) 

ADDRr MATCH ^ 

< 

1 

■* tWP ► 


R/Wr 

\ / 

/ 

M ►! tDH 


k tDW 

DATAin r 

> 

VALID 




ADDRl 


MATCH 



tWDD ► 

DATAout l 

VALID 


■4 tDDD ► 


NO TES: 

1 . BUSY input equals H for the writing port. 

2. CEl = CEr = L 


TIMING WAVEFORM OF SLAVE WRITE (M/S = L) 


FWY 


BUSY 


■ tWP- 


tWB 




tWH 
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IDT7025S/L 

HIGH-SPEED 8K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING^^^ (M/S = H) 


AD DR -A- 
and "B” 


X 


ADDRESSES MATCH 


X 



WAVEFORM^F BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH 

tiiviing<^Hm/s = H) 



NOTES: 

1 . All timing is the same for left and right ports. Port “A" may be either the left or right port. Port "B” is the port opposite from “A’. 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^) 


Symbol 

Parameter 

IDT7025X25 
COM’L ONLY 

IDT7025X30 
COM’L ONLY 

IDT7025X35 

Unit 


■AfltWiTfW 


INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 


0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

I^SH 

0 

— 

0 

— 

■s 

tINS 

Interrupt Set Time 


20 

— 

25 

— 

30 

my 

tINR 

Interrupt Reset Time 

WSM 

20 

— 

25 

— 

30 

1^1 


Symbol 

Parameter 

IDT7025X45 

IDT7025X55 

IDT7025X70 
MIL. ONLY 

Unit 

Min. 1 Max. 


Min. 1 Max. 

INTERRUPT TIMING 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tINS 

Interrupt Set Time 

— 

35 

— 

40 

— 

50 


tINR 

Interrupt Reset Time 

— 

35 

— 

40 

— 

50 



2683 tbi 1 4 


NOTE: 

1 . "x" in part numbers indicates power rating (S or L). 
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IDT7025S/L 

HIGH-SPEED 8K x 18 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


WAVEFORM OF INTERRUPT TIMING^^^ 




NOTES: 

1 . All timing is the same for left and right ports. Port “A” may be either the left or right port. Port “B" is the port opposite from “A". 

2. See Interrupt truth table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable signal is de-asserted first. 


TRUTH TABLES 



TRUTH TABLE I — INTERRUPT FLAG^^^ 


Left Port 

Right Port 


R/Wl 

^L 


A0L-A12L 


R/Wr 



A0R-A12R 


Function 

L 

L 

X 

1FFF 

X 

X 

X 

X 

X 

L(2) 

Set Right INTr Flag 

X 

X 

X 

X 

X 

X 

L 

L 

1FFF 

H(3) 

Reset Right INTr Flag 

X 

X 

X 

X 

L(3) 

L 

L 

X 

1FFE 

X 


X 

L 

L 

1FFE 

H(2) 

X 

X 

X 

X 

X 

Reset Left INTl Flag 


NOTES: 26a3tbii5 

1. Assumes BUSYl = BUSYr = H. 

2. If BUSY l = L. then no change. 

3. If BUSYr = L, then no change. 
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ID77025S/L 

HIGH-SPEED 8K X 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE II — ADDRESS BUSY 
ARBITRATION 


Inputs 

Outputs 

Function 



AoL-A12L 

A0R-A12R 



BUSYl<’> 

BUSYr<^) 

mm 

mm 

NO MATCH 

H 

H 

Normal 

H 

wm 

MATCH 

H 

H 

Normal 

X 

H 

MATCH 

H 

H 

Normal 

L 

L 

MATCH 

(2) 

(2) 

Write Inhibit*^^ 


NOTES: 2683tbl16 

1 . Pins BUSYl and BUSYr are both outputs when the part is conf igured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT7025 are push puli, not open drain outputs. On slaves the BUSYx input internaiiy inhibits writes. 

2. L if the inputs to the opposite port were stabie prior to the address an d enabl e in puts of this port. H if the inp uts to t he op posite port became stabie after 

the address and enabie inputs of this port. If tAPS is not met, either BUSYl or BUSYr = Low wili resuit. BUSYl and BUSYr outputs cannot be iow 
simuitaneouiy. 

3. Writes to the left port ar e intern ally ignored when BUSYl outputs are driving iow regardiess of actuai iogic ievel on the pin. Writes to the right port are 
internaiiy ignored when BUSYr outputs are driving iow regardless of actual logic level on the pin. 


TRUTH TABLE III — EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE<^) 


Functions 

Do - Dis Left 

Do - Di 5 Right 

Status 

No Action 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Left port has semaphore token 

Right Port Writes ”0" to Semaphore 

0 

1 

No change. Right side has no write access to semaphore 

Left Port Writes "1" to Semaphore 

1 

0 

Right port obtains semaphore token 

Left Port Writes ”0" to Semaphore 

1 

0 

No change. Left port has no write access to semaphore 

Right Port Writes "1" to Semaphore 

0 

1 

Left port obtains semaphore token 

Left Port Writes ”1" to Semaphore 

1 

1 

Semaphore free 

Right Port Writes "0" to Semaphore 

1 

0 

Right port has semaphore token 

Right Port Writes "1" to Semaphore 

1 

1 

Semaphore free 

Left Port Writes "0" to Semaphore 

0 

1 

Right port has semaphore token 

Left Port Writes "1" to Semaphore 

1 

1 

Semaphore free 


NOTE: 2683 tbi 1 7 

1 . This table denotes a sequence of events for only one of the eight semaphores on the IDT7025. 


FUNCTIONAL DESCRIPTION 

The IDT7025 provides two ports with separate control, 
address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT7025 has an 
automatic power down feature controlled by CE. The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 

If the user chooses to use the interrupt function, a memory 
location (mail box or message^nter) is assigned to each port. 
The left port interrupt flag (INTl) is set when the right port 
writes to memory location 1 FEE (HEX). The left port clears the 
Interrupt by reading address location 1 FFE. Likewise, the 
right port interrupt flag (INTr) is set when the left port writes to 
memory location 1FFF (HEX) and to clear the interrupt flag 
(INTr), the right port must read the memory location 1FFF. 


The message (16 bits) at 1 FFE or 1 FFF is user-defined. If the 
interrupt function is not used, address locations 1FFE and 
1 FFF are not used as mail boxes, but as part of the random 
access memory. Referto Table I forthe interrupt operation. 

BUSY LOGIC 

Busy Logic provides a hardware indication that both ports 
of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the FIAM is “busy”. The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internaiiy to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 
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IDT7025S/L 

HIGH-SPEED 8K x 16 DUAL-PORT STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



26B3 drw 20 


Figure 3. Busy and chip enable routing for both width and depth expansion with IDT7025 RAMs. 


operation. If the write inhibit function of busy logic is not 
desirable, the busy logic_can be disabled by placing t he part 
in slave mode with the M/S pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit i nput pi n. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 7025 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT7025 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT7025 RAM the busy pin is 
an output if the part is used as a master (M/S pin =^H), and the 
busy pin is an input if the part used as a slave (M/S pin = L) as 
shown in Figure 3. 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an 
access is a read or write. In a master/slave array, both 
address and chip enable must be valid long enough for a busy 
flag to be output from the master_^efore the actual write pulse 
can be initiated with either the R/W signal or the byte enables. 
Failure to observe this timing can result in a glitched internal 
write inhibit signal and corrupted data in the slave. 


SEMAPHORES 


The IDT7025 is an extremely fast dual-port 8K x 1 6 CMOS 
static RAM with an additional 8 address locations dedicated to 
binary semaphore flags. These flags allow either processor 
on the left or right side of the dual-port RAM to claim a privilege 
over the other processor for functions defined by the system 
designer’s software. As an example, the semaphore can be 
used by one processor to inhibit the other from accessing a 
portion of the dual-port RAM or any other shared resource. 

The dual-port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READ/WRITE of, 
anon-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the dual-port RAM. These devices have an automatic 
power-down feat ure controlled by CE, the dual-port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT7025 contain multiple 
processors or controllers and are typically very high-speed 
systems which are software controlled or software intensive. 
These systems can benefit from a performance increase 
offered by the IDT7025's hardware semaphores, which pro- 
vide a lockout mechanism without requiring complex pro- 
gramming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT7025 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
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common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be 
a major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 

The semaphore logic is a set of eight latches which are 
independent of the dual-port RAM. These latches can be used 
to pass a flag, or token, from one port to the other to indicate 
that a shared resource is in use. The semaphores provide a 
hardware assist for a use assignment method called "Token 
Passing Allocation.” In this method, the state of a semaphore 
latch is used as a token indicating that shared resource is in 
use. If the left processor wants to use this resource, it requests 
the token by setting the latch. This processor then verifies its 
success in setting the latch by reading it. If it was successful, 
it proceeds to assume control over the shared resource. If it 
was not successful in setting the latch, it determines that the 
right side processor has set the latch first, has the token and 
is using the shared resource. The left processor can then 
either repeatedly request that semaphore’s status or remove 
its request for that semaphore to perform another task and 
occasionally attempt again to gain control of the token via the 
set and test sequence. Once the right side has relinquished 
the token, the left side should succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT7025 in a 
separate memory space from the dual-port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard static RAM. Each of 
the flags has a unique address which can be accessed by 
eitherside through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
theside showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact 
that the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica- 
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one s ide's output registerwhen that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 


state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated re ad of a 
semaphore in a test loop must cause either signal (SEM or 
OE) to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema- 
phore in order to guarantee that no system level contention will 
occur. A processor requests access to shared resources by 
attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
that semaphore on the right side during subsequent read. Had 
a sequence of READ/WRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a 
semaphore flag. Whichever latch is first to present a zero to 
the semaphore flag will force its side of the semaphore flag 
low and the other side high. This condition will continue until 
a one is written to the same semaphore request latch. Should 
the other side's semaphore request latch have been written to 
a zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side’s 
request latch. The second side's flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at the 
same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming 
technique, if semaphores are misused or misinterpreted, a 
software error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
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one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES— SOME EXAMPLES 

Perhaps the simplest application of semaphores is their 
application as resource markers for the IDT7025's dual-port 
RAM. Say the 8K x 1 6 RAM was to be divided into two 4K x 
16 blocks which were to be dedicated at any one time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower 4K of 
dual-port RAM, the processor on the left port could write and 
then read a zero in to Semaphore 0. If this task were 
successfully completed (a zero was read back rather than a 
one), the left processor would assume control of the lower 4K. 
Meanwhile the right processor was attempting to gain control 
of the resource after the left processor, it would read back a 
one in response to the zero it had attempted to write into 
Semaphore 0. At this point, the software could choose to try 
and gain control of the second 4K section by writing, then 
reading a zero into Semaphore 1 . If it succeeded in gaining 
control, it would lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1 . If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 4K blocks of dual-port RAM with each 
other. 


The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the dual-port RAM or other shared 
resources into eight parts. Semaphores can even be as- 
signed different meanings on different sides rather than being 
given a common meaning as was shown in the example 
above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was “off-limits" to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory “WAIT” state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces- 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc- 
tures. In this case, block arbitration is very important. For this 
application one processor may be responsible forbuilding and 
updating a datastructure. Theotherprocessorthenreadsand 
interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 


L PORT 


R PORT 


SEMAPHORE 
REQUEST FLIP FLOP 


SEMAPHORE 
REQUEST FLIP FLOP 



Figure 4. IDT7025 Semaphore Logic 
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FEATURES: 

• High-speed access 

— Military: 30/35/45ns (max.) 

— Commercial: 25/30/35/45ns (max.) 

• Low-power operation 

— IDT7050S 

Active: 750mW (typ.) 

Standby: 10mW(typ.) 

— IDT7050L 

Active: 750mW (typ.) 

Standby: 1.5mW(typ.) 

• Fully asynchronous operation from each of the four ports: 
PI, P2, P3, P4 

• Versatile control for write-inhibit: separate BUSY input to 
control write-inhibit for each of the four ports 

• Battery backup operation — 2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in several popular hermetic and plastic 
packages for both through-hole and surface mount 

• Military product compliant to MIL-STD-883, Class B 

• Industrial temperature range (-40‘’C to -h 85“C) is avail- 
able, tested to military electrical sspecification 

DESCRIPTION: 

The IDT7050 Is a high-speed 1 K x 8 FourPort static RAM 
designed to be used in systems where multiple access into a 
common RAM is required. This FourPort static RAM offers 
increased system performance in multiprocessor systems 


that have a need to communicate in real time and also offers 
added benefit for high-speed systems in which multiple 
access is required in the same cycle. 

The IDT7050 is also designed to be used in systems where 
on-chip hardware port arbitration is not needed. This part 
lends itself to those systems which cannot tolerate wait states 
or are designed to be able to externally arbitrate or withstand 
contention when all ports simultaneously access the same 
FourPort RAM location. 

The 1DT7050 provides four independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from all ports. An automatic power down feature, controlled by 
CE, permits the on-chip circuitry of each port to enter a very 
low power standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, this four port RAM typically operates on only 
750mW of power at maximum access times as fast as 25ns. 
Low-power (L) versions offer battery backup data retention 
capability, with each port typically consuming 50pW from a 2V 
battery. 

The IDT7050 is packaged in a ceramic 108-pin PGA and a 
plastic 1 32-pin quad flatpack. Military grade product is manu- 
factured in compliance with the latest revision of MIL-STD- 
883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



FourPort Is a trademark of Integrated Device Technology, Inc. 
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NOTES: 

1 . All Vcc pins must be connected to the power supply. 

2. All GND pins must be connected to the ground supply. 

3. NC denotes no - connect pin. 
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NOTES: 

1 . Al Vcc pins must be connected to the power supply. 

2. Al GND pins must be connected to the ground supply. 

3. NC denotes no - connect pin. 
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PIN CONFIGURATIONS 


Symbol 

Pin Name 

Ao P1 - Ag P1 

Address Lines - Port 1 

Ao P2-A9 P2 

Address Lines - Port 2 

Ao P3 - Ag P3 

Address Lines - Port 3 

Ao P4 - Ag P4 

Address Lines - Port 4 

l/Oo P1 -I/07 PI 

Data I/O - Port 1 

l/Oo P2 - 1/07 P2 

Data I/O - Port 2 

i/Oo P3 - 1/07 P3 

Data I/O - Port 3 

l/Oo P4 - 1/07 P4 

Data I/O - Port 4 

RMP1 

Read/Write - Port 1 

FVWP2 

Read/Write - Port 2 

RA/7P3 

Read/Write - Port 3 

RAVP4 

Read/Write - Port 4 

GND 

Ground 

CEP1 

Chip Enable - Port 1 

CEP2 

Chip Enable -Port 2 

CEP3 

Chip Enable - Port 3 

CEP4 

Chip Enable - Port 4 

UEP1 

Output Enable - Port 1 

?5EP2 

Output Enable - Port 2 

UEP3 

Output Enable - Port 3 

0EP4 

Output Enable - Port 4 

BUSYP1 

Write Disable - Port 1 

BUSY P2 

Write Disable - Port 2 

BUSY P3 

Write Disable - Port 3 

BD57P4 

Write Disable - Port 4 

Vcc 

Power 
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ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 


VtERM<2* 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +1 50 

B 

lour 

DC Output 
Current 

50 

50 

mA 


NOTE; 2698 tbI 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Vterm must not exceed Vcc + O.BV. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^^^ 

Conditions 

Max. 


CiN 

Input Capacitance 

VIN = ov 

11 

■ai 

COUT 

Output Capacitance 

VOUT = OV 

11 

m 


NOTE: 2698lbl08 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125'’C 

OV 

5.0V ±10% 

Commercial 

0°C to +70'’C 

OV 

5.0V±10% 
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RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VIH 

Input High Voltage 

2.2 

— 

6.0(2) 

V 

ViL 

Input Low Voltage 

-0.5(') 

— 

0.8 

V 


NOTE: 2698 tbi 05 

1 . ViL (min.) = -3.0V for puise width iess than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 
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DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5.0V± 10%) 


Symbol 

Parameter 

Test Conditions 

IDT7050S 

IDT7050L 

Unit 

Min. 

Max. 

Min. 

Max. 

\mm 

Input Leakage Current*^) 

Vcc = 5.5V. ViN = OV to Vcc 

— 

10 

— 

5 

pA 

■H 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

lOL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

loH = -4mA 

2.4 

— 

2.4 

— 

V 


2698tbl06 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^’^ ®) (Vcc = 5.0V± io%) 




Test 



IDT7050x25<^) 

IDT7050X30 

IDT7050X35 

IDT7050X45 


Symbol 

Parameter 

Condition 

Version 

Typ. 

Max. 

Typ. 

Max. 

Typ. 

Max. 

Typ. 

Max. 

Unit 

Icci 

Operating Power 

CE<Vil 

MIL. 


— 

— 

150 

360 


360 

150 

360 

mA 


Supply Current 

Outputs Open 


B 

— 

— 

150 

300 

^^1 

300 

150 

300 



(All Ports Active) 

II 

COM!. 

B 


300 

150 

300 

150 

300 


300 






B 


250 

150 

250 

150 

250 

^^1 

250 


|CC2 

Dynamic Operating 

CE^Vil 

MIL. 

B 

— 

— 

220 

400 

210 

395 

195 

390 

mA 


Current 

Outputs Open 


B 

— 

— 

190 

335 

180 

330 

170 

325 



(All Ports Active) 

f = 

COM!. 

B 

225 

350 

220 

340 

210 

335 

195 

330 






B 

195 

305 

190 

295 

180 

290 

170 

285 


ISB 

Standby Current 

CE>Vih 

MIL. 

B 

— 

— 

EM 

115 

40 

110 

35 

105 

mA 


(All Ports — TTL 

f = fMAx(®) 


B 

— 

— 

Eb 

85 

35 

80 

30 

75 



Level Inputs) 


COM’L. 

B 

60 

85 

EM 

80 

40 

75 

35 

70 






B 

50 

70 

o 

65 

35 

60 

30 

55 


ISBI 

Full Standby Current 

All Ports 

MIL. 

B 

— 

— 

1.5 

30 

1.5 

30 

1.5 

30 

mA 


(All Ports — All 

CE> Vcc -0.2V 


B 

— 

— 

.3 

4.5 

.3 

4.5 

.3 

4.5 



CMOS Level Inputs) 

ViNS Vcc -0.2V or 



IB 

15 

IB 


■B 



15 




ViN S 0.2V, f = of'') 

MU 

B 

H 

1.5 

H 

H 

H 

B 

B 

1.5 



NOTES: 2698tbl07 

1 . “X" in part number indicates power rating (S or L). 

2. Vcc = 5V, TA = +25'’CforTyp. 

3. 0”C to +70°C temperature range oniy. 

4. f = 0 means no address or control lines change. 

5. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1 /tac, and using “AC Test Conditions” 
of input levels of GND to 3V. 

6. For the case of one port, divide the appropriate current by four. 

7. At Vcc<2.0V input leakages are undefined. 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ.f’) 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

CE^Vhc 

MIL. 

— 

25 

1800 

pA 



ViN> Vhc or s Vlc 

COM’L. 

— 

25 

600 


tCDRf^) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR(3) 

Operation Recovery Time 



tRcf^) 

— 

— 

ns 


NOTES: 2e33tbi03 

1. Vcc = 2V, Ta = +25“C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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1DT7050S/L 

HIGH-SPEED 1K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


LOW Vcc DATA RETENTION WAVEFORM 


Vcc 


4.5V 


tCDRI 


DATA RETENTION MODE 


CE 


V777 ^ 


ViH 



VDHS2V 


s 

Vdr 

/ 


.5V 


itR 


ViH 


K\\\^ 

2698drw04 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2698 tbi 09 


DATAout 


1670 

/VV/ o 1.73 V 

:30pF* 


Figure 1. Equivalent Output Load 


2698 drw 05a 

'Including scope and jig 


5V 



Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7050S25(’*3) 

IDT7050L25<^*®) 

ID77050S30 

IDT7050L30 

1DT7050S35 

IDT7050L35 

IDT7050S45 

IDT7050L45 

Unit 

Min. 1 Max. 

Min. 1 Max. 



READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 


tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 

45 


tACE 

Chip Enable Access Time 

— 

25 

— 

30 

— 

35 

— 

45 

la 

tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 


tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

n^n 

tLZ 


3 

— 

3 

— 

5 

— 

5 

— 


tHZ 


— 

15 

— 

15 

— 

15 

— 

20 

noil 

tPU 


0 

— 

0 

— 

0 

— 

0 

— 


tPD 


— 

20 

— 

30 

— 

50 

— 

50 

HQH 



NOTES: 2698 tbiio 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. O^C to +70°C temperature range only. 
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IDT7050S/L 

HIGH-SPEED 1K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT^^’^-^) 



TIMING WAVEFORM OF READ CYCLE NO. 2, ANY PORT^^’ 



NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil 

3. Addresses valid prior to or coincident with CE transition low. 

4. C5E = Vil. 
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IDT7050S/L 

HIGH-SPEED IK X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

IDT7050S25'^ 

IDT7050L25'^ 

IDT7050S30 

IDT7050L30 

IDT7050S35 

IDT7050L35 

IDT7050S45 

IDT7050L45 

Unit 

■AlliMTIgW 

Min. 1 Max. 


Min. 1 Max. 

WRITE CYCLE 

two 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 


tEW 

Chip Enable to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

IQ 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

IQ 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 


twp 

Write Pulse Width^^^ 

20 

— 

25 

— 

30 

— 

35 

— 

■a 

tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tDW 

Data Valid to End of Write 

15 

— 

15 

— 

20 

— 

20 

— 


tHZ 

Output High Z Time'''’ 

— 

15 

— 

15 

— 

15 

— 

20 


tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 


twz 

Write Enabled to Output in High Z'’’ 

— 

15 

— 

15 

— 

15 

— 

20 

mm 

tow 


0 

— 

0 

— 

0 

— 

0 

— 


tWDD 

Write Pulse to Data Delay'''* 

— 

45 

— 

50 

— 

55 

— 

65 

IQ 

tDDD 


— 

35 

— 

40 

— 

45 

— 

55 


BUSY INPUT TIMING 

tWB 

Write to BUSY''^* 

0 

— 

0 

— 

0 

— 

0 

— 

IQ 

tWH 

Write Hold After BUSY'''* 

15 

— 

20 

— 

20 

— 

20 

— 

IQI 


NOTES: 2CD3tbiti 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. Specified for OE at high (refer to “Timing Waveform of Write Cycle”, Note 7). 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to Timing Waveform of Read with Port-to-Port Delay”. 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. 0°C to +70°C temperature range only. 
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IDT7050S/L 

HIGH-SPEED IK X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING<^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING^^’ 3. 5) 



NOTES: 

1 . R/W or CE must be high during ail address transitions. 

2. A write occurs during the overlap (tEw or twp) of a low CE and a low RW. 

3. twR is measured from the earlier of CE or RW going high to the end of write cycle. 

4. Duringjiis period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the RW low transition, the outputs remain in the high impedance state. 

6. Transition is measured_±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twP or (twz + tow) to allow the I/O drivers to turn off data to be 

placed on the bus for the required tow. If OE is high during an RW controlled write cycle, this requirement does not apply and the write pulse can be as 

short as the specified twp . 
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IDT7050S/L 

HIGH-SPEED IK X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY^^’ 3) 



L« twc ► 


ADDRPi ^ 

^ MATCH y 

c 



U twp ► 


FVWP1 


y 

tDv; » 


tDH 




DATAin p1 


^ VALID y 

y 





ADDRP2, P3orP4 


MATCH 







DATAP2, P3,orP4 

> 

^ VALID 


■4 tDDD ► 



NOTES: 2698drw10 

1 . Assume BUSY input at HI and CE at LO for the writing port. 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for any of the reading ports which has its OE at LO. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT 



FUNCTIONAL DESCRIPTION 

The IDT7050 provides four ports with separate control, 
address, and I/O pins that permit independent access for 
reads or writes to any location in memory. These devices 
hav e an automatic power down feature controlled by CE. The 
CE controls on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array i^ermitted. Each port has its own Output 
Enable control (OE). In the read mode, the port's CE turns on 
the output drivers when set LOW. READ/WRITE conditions 
are illustrated in the table below. 


TABLE I - READ/WRITE CONTROL 


Any Port^^) 

Function 

R/W 

ZE 

OE 

Do-7 

X 

H 

X 

Z 

Port Disabled and in Power 
Down Mode 

X 

H 

X 

Z 

CEpi = CEP2 = CEP3 = CEp4 = 

H Power Down Mode, IsBi or 

ISB 

L 

L 

X 

DATAin 

Data on port written into 
memory'^’ 

H 

L 

L 

DATAout 

Data in memory output on port 

X 

X 

H 

z 

High impedance outputs 


NOTES: 2698 tbM 2 

1 . H = HIGH. L = LOW, X = Don’t Care, Z = High Impedance 

2. If BUSY = LOW, data is not written. 

3. For valid write operation, no more than one port can write to the same 
address location at the same time. 
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1 

HIGH-SPEED 

IDT7052S 

1 

1 ^ 

1 

2K X 8 FourPort™ 

IDT7052L 



1 

STATIC RAM 


Integrated Device Technology, Inc. 

1 




FEATURES: 

• High-speed access 

— Military; 30/35/45ns (max.) 

— Commercial; 25/30/35/45ns (max.) 

• Low-power operation 

— IDT7052S 

Active; 750mW (typ.) 

Standby; 10mW(typ.) 

— IDT7052L 

Active; 750mW (typ.) 

Standby; 1.5mW(typ.) 

• Fully asynchronous operation from each of the four ports; 

PI , P2, P3. P4 

• Versatile control for write-inhibit; separate BUSY input to 
control write-inhibit for each of the four ports 

• Battery backup operation — 2V data retention 

• TTL-compatible; single 5V (±10%) power supply 

• Available in several popular hermetic and plastic 
packages for both through-hole and surface mount 

• Military product compliant to MIL-STD-883, Class B 

• Industrial temperature range (-40°C to -i-85°C) is avail- 
able, tested to military electrical specifications 

DESCRIPTION: 

The IDT7052 is a high-speed 2K x 8 FourPort static FtAM 
designed to be used in systems where multiple access into a 
common RAM is required. This FourPort static RAM offers 
increased system performance in multiprocessor systems 


that have a need to communicate in real time and also offers 
added benefit for high-speed systems in which multiple 
access is required in the same cycle. 

The IDT7052 is also designed to be used in systems where 
on-chip hardware port arbitration is not needed. This part 
lends itself to those systems which cannot tolerate wait states 
or are designed to be able to externally arbitrate or withstand 
contention when all ports simultaneously access the same 
FourPort RAM location. 

The IDT7052 provides four independent ports with separate 
control, address, and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. It is the user's responsibility to ensure data integrity 
when simultaneously accessing the same memory location 
from all ports. An automatic powerdown feature, controlled by 
UE, permits the on-chip circuitry of each port to enter a very 
low power standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, this four port RAM typically operates on only 
750m W of power at maximum access times as fast as 25ns. 
Low-power (L) versions offer battery backup data retention 
capability, with each port typically consuming 50|j,W from a 2V 
battery. 

The IDT7052 is packaged in a ceramic 108-pin PGA and a 
plastic 1 32-pin quad fiatpack. Military grade product is manu- 
factured in compliance with the latest revision of MIL-STD- 
883, Class B. 


FUNCTIONAL BLOCK DIAGRAM 



FourPort is a trademark of Integrated Device Technology, Inc. * ,.• 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTES: 

1 . All Vcc pins must b 

2. All GND pins must 

3. NC denotes no-cor 






IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 


Symbol 

Pin Name 

Ao P1 - Aio PI 

Address Lines - Port 1 

Ao P2-Aio P2 

Address Lines - Port 2 

Ao P3 - Aio P3 

Address Lines - Port 3 

Ao P4- Aio P4 

Address Lines - Port 4 

l/Oo PI - 1/07 P1 

Data I/O - Port 1 

l/Oo P2-1/07 P2 

Data I/O - Port 2 

l/Oo P3 - 1/07 P3 

Data I/O - Port 3 

l/Oo P4-I/07P4 

Data I/O - Port 4 

FVWPI 

Read/Write - Port 1 

RMP2 

Read/Write - Port 2 

FVWP3 

Read/Write - Port 3 

RA/7 P4 

Read/Write - Port 4 

GND 

Ground 

CEPI 

Chip Enable - Port 1 

CEP2 

Chip Enable - Port 2 

CEP3 

Chip Enable - Port 3 

CEP4 

Chip Enable - Port 4 

OEPI 

Output Enable - Port 1 

OEP2 

Output Enable - Port 2 

OEP3 

Output Enable - Port 3 

UEP4 

Output Enable - Port 4 

BDSY PI 

Write Disable - Port 1 

BUSY P2 

Write Disable - Port 2 

BUSY P3 

Write Disable - Port 3 

BUSY P4 

Write Disable - Port 4 

Vcc 

Power 


2674tbl01 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Military 

|l^ 

Vterm<^> 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2674 tbi 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to tfie device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. Vterm must not exceed Vcc + 0.5V. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^’) 

Conditions 

Max. 


CiN 

Input Capacitance 

ViN = ov 

11 

■a' 

COUT 

Output Capacitance 

VOUT = ov 

11 

mn 


NOTE: 2674 11)103 

1. This parameter is determined by device characterization but is not 
production tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°Cto+125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2674 tbl04 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6.0<2) 

V 

VlL 

Input Low Voltage 

-0.5<’) 

— 

0.8 

V 


NOTE: 2674tbl05 

1 . ViL (min.) = -3.0V for pulse width less than 20ns. 

2. Vterm must not exceed Vcc + 0.5V. 
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IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vcc = 5.0V± 10%) 


Symbol 

Parameter 

Test Conditions 

1 IDT7052S 1 

1 IDT7052L 1 

Unit 

Min. 

Max. 

Min. 

Max. 

■BH 

Input Leakage Current*^* 

Vcc = 5.5V, ViN = OV to Vcc 

— 

10 

— 

5 

pA 

IlLOl 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

10 

— 

5 

pA 

VOL 

Output Low Voltage 

loL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

lOH = -4 mA 

2.4 

— 

2.4 

— 

V 


2674 tbi 06 


DC ELECTRICAL CHARACTERISTICS OVER THE 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE^^’ (Vcc = 5.0V± 10%) 




Test 




IDT7052X30 

IDT7052x35 

IDT7052X45 

Bi 

Symbol 

Parameter 

Condition 

Version 

BBi 


fB2i 






QQQ 

|CC1 

Operating Power 

CE^ ViL 

MIL. 


— 

— 

150 

360 

150 

360 

150 

360 

mA 


Supply Current 

Outputs Open 


D 

— 

— 

150 

300 

150 

300 

150 

300 



(All Ports Active) 

II 

COM’L. 


150 

300 


300 


300 

150 

300 






D 

150 

250 


250 

El 

250 

150 

250 


|CC2 

Dynamic Operating 

CE^Vil 

MIL 

B 

— 


220 

400 

210 

395 

195 

390 

mA 


Current 

Outputs Open 


D 

— 

^B1 

190 

335 

180 

330 

170 

325 



(All Ports Active) 

f = fMAx(®5 

COM’L. 

B 

225 

350 

220 

340 

210 

335 

195 

330 






H 

195 

305 

190 

295 

180 

290 

170 

285 


ISB 

Standby Current 

CE>Vih 

MIL. 

B 

— 

■BH 

IB 

115 

40 

110 

35 

105 

mA 


(All Ports — TTL 

f = fMAX^®) 


H 

— 

H 

m 

85 

35 

80 

30 

75 



Level Inputs) 


COM’L. 

B 


85 

45 

80 

40 

75 

35 

70 






B 

El 

70 

40 

65 

35 

60 

30 

55 


|SB1 

Full Standby Current 

All Ports 

MIL. 

s 

— 

— 

1.5 

30 

1.5 

30 

1.5 

30 

mA 


(All Ports — All 

CE^ Vcc -0.2V 


L 

— 

— 

.3 

4.5 

.3 

4.5 

.3 

4.5 



CMOS Level Inputs) 

ViN S Vcc - 0.2V or 





■Si 

15 

im 



1S 




ViN < 0.2V, f = 0^^) 

mu 

D 

H 

Wm 


1.5 

D 

H 

B 

1.5 



NOTES: 2674ibi07 

1. “x' in part number indicates power rating (S or L). 

2. Vcc = 5V, Ta = +25''C for Typ. 

3. 0°C to +70°C temperature range only. 

4. f = 0 means no address or control lines change. 

5. Atf = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/tRc, and using “AC Test Conditions” 
of input levels of GND to 3V. 

6. For the case of one port, divide the above appropriate current by four. 

7. At Vcc<2.0V input leakages are undefined. 


DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 

(L Version Only) Vlc = 0.2V, Vhc = Vcc - 0.2V 


Symbol 

Parameter 

Test Condition 

Min. 

Typ.<’) 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

_ 

V 

ICCDR 

Data Retention Current 

CEs Vhc 

MIL. 

— 

25 

1800 

pA 



VinsVhc or 5 Vlc 

COM’L. 

— 

25 

600 


tCDR*^) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR{3) 

Operation Recovery Time 



tRC*^^ 

— 

— 

ns 


NOTES: 2674tbl08 

1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 

3. This parameter is guaranteed but not tested. 
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IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


LOW Vcc DATA RETENTION WAVEFORM 



2674 drw04 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2674 tbi 09 


D ATAout - 


i67n 

-VW o 1 .73V 


30pF* 


/77 


2674 drw 05a 


Figure 1. Equivalent Output Load 


•Including scope and jig 


5V 



Figure 2. Output Load 
(for tLZ, tHZ, twz, tow) 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

ID77052S25<’> 

IDT7052L25<’> 

IDT7052S30 

IDT7052L30 

IDT7052S35 

IDT7052L35 

IDT7052S45 

IDT7052L45 

Unit 

Min. 1 Max. 

Min. I Max. 



READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 

IQi 

tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 

45 

ISli 

tACE 

Chip Enable Access Time 

— 

25 

— 

30 

— 

35 

— 

45 


tAOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

la 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

IQH 

tLZ 

Output Low Z Time^’’ 

3 

— 

3 

— 

5 

— 

5 

— 

IIQI 

tHZ 


— 

15 

— 

15 

— 

15 

— 

20 

m^i 

tPU 


0 

— 

0 

— 

. 0 

— 

0 

— 


tPD 


— 

20 

— 

30 

— 

50 

— 

50 

10^ 


NOTES: 2674 tbiio 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested. 

3. O^C to +70°C temperature range only. 
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IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT^^’ 


ADDRESS 


DATA OUT 


•tRC 


X 


tAA 


tOH -► 



PREVIOUS DATA VALID ^ 


c_ 


X 


-tOH 


DATA VALID 


>:k 


TIMING WAVEFORM OF READ CYCLE NO. 2, ANY PORT<^’ 



NOTES: 

1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, ^ = Vil. 

3. Addresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 


WRITE CYCLE 


IDT7052S25<^ IDT7052S30 IDT7052S35 IDT7052S45 

IDT705 2L25<^ IDT7052L30 IDT7052L35 IDT7052L45 

Max. Min. | Max. Min. I Max. Min. I Max. Unit 


1121311 


Write CycleTime 


Chip Enable to End of Write 


Address Valid to End of Write 


Address Set-up Time 


Write Pulse Width 


Write Recovery Time 


Data Valid to End of Write 


BUSY INPUT TIMING 


Write to BUSY^®) 


Write Hold After 



Data Hold Time 


Write Enabled to Output in High 




W'rite Pulse to Data Delay^'*^ 


NOTES: 2698tbiii 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed but not tested, 

3. Specified for OE at high (refer to “Timing Waveform of Write Cycle", Note 7). 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to “Timing Waveform of Read with Port-to-Port Delay”. 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. 0°C to +70'’C temperature range only. 
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IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1, R/W CONTROLLED TIMING^^’ 



2674 drw 08 


TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING^^’ 


ADDRESS 


CE 


RAV 


DATA IN 

2674 drw 09 

NOTES: 

1 . R/W or CE must be high during ali address transitions. 

2. A write occurs during the overiap (tEW or twp) of a iow CE and a low R/W. 

3. tWR Is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 

placed on the bus for the required tow. If ^ is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be as 

short as the specified twp . 
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IDT7052S/L 

HIGH-SPEED 2K X 8 FourPort™ STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY<^’ 2- 3) 



NOTES: 2698 dtwio 

1 . Assume BUsV input at HI and CE at LO for the writing port. 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for any of the reading ports which has its 5E at LO. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT 



FUNCTIONAL DESCRIPTION 

The IDT7052 provides four ports with separate control, 
address, and I/O pins that permit independent access for 
reads or writes to any location in memory. These devices 
hav e an automatic power down feature controlled by CE. The 
CE controls on-chip power down circuitry that permits the 
r^ective port to go into standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array i^ermitted. Each port has its o^n Output 
Enable control (OE). In the read mode, the port’s OE turns on 
the output drivers when set LOW. READ/WRITE conditions 
are illustrated in the table below. 


TABLE I - READ/WRITE CONTROL 


Any Portf^ 

Function 

R/W 

5E 

5E 

Do-7 

X 

H 

X 

Z 

Port Disabled and in Power 
Down Mode 

X 

H 

X 

Z 

CEpi = UEP2 = CEP3 = CEP4 = 

H Power Down Mode, ISB or 

ISBI 

L 

l 

X 

DATAin 

Data on port written into 
memory'^’ 

H 

L 

L 

DATAout 

Data in memory output on port 

X 

X 

H 

z 

High impedance outputs 


NOTES: 269816112 

1 . H = HIG H, L = LOW, X = Don’t Care, Z = High Impedance 

2. If Busy = low, data is not written. 

3. For valid write operation, no more than one port can write to the same 
address location at the same time. 
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SUBSYSTEMS PRODUCTS 



SUBSYSTEMS PRODUCTS 


IDT Subsystems Division has the resources and experi- 
ence to deliver the highest quality RAM module products. 
IDT’s combination of advanced design, assembly, and test ca- 
pabilities give customers the highest levels of quality, service 
and performance. Product offerings include a number JEDEC 
standards as well asspecialized and application specific RAM 
modules, including the world's highest performance and 
densest SRAMs, Dual-Port RAMs, and FIFOs. Custom ca- 
pabilities allow our customers to enjoy the benefits of par- 
ametically tested complete memory-based subsystems in- 
cluding extremely high performance caches for a wide range 
of processors and complete memory subsystems including 
multi-megabyte microprocessor main memories. 

IDT modules products provide a number of benefits to the 
high performance system designer: 

For system designers of high performance systems, mod- 
ules solve a number of major problems through the benefits 
they provide. The biggest benefit of modules is that they save 
significant amounts of space for designers packing ever more 
performance in less space by utilizing double sided surface 
mount technology (SMT). Modules allow designers to take 
advantage of SMT for performance critical memory paths 
without the investments orthe volume necessary tojustify em- 
ploying SMT for an entire system. Since systems at the high 
performance end of the spectrum tend to be lower volume, it 
makes sense to take advantage of module technology to 
enjoy the space savings and performance advantages of SMT 
without the cost. In addition, decoupling capacitors are 
mounted next to or underneath the active memory compo- 
nents on the module, thus eliminating the need to consider 
them or the real estate they consume. 

Numerous module packaging options are available which 
allow designers to tradeoff board area, height and mechanical 
stability. Vertical mount module options (modules in which 
mounted components are oriented in a vertical fashion) such 
as single in-line packages (SIPs), dual-rowSIPs(DSIPs), zig- 
zag in-line packages (ZIPs) and single-in-line memory mod- 
ules (SIMMs) are ideal packages for applications requiring the 
highest density. Many of these vertical mount modules are 
maximum 0.5 inch tall, which is well within the board space re- 
quirements for card rack type systems. Horizontal mount 
module options include dual in-line packages (DIPs), quad in- 
linepackages(QlPs), and hex in-line packages (HIPs). These 


modules are ideal for those applications requiring the most in 
mechanical stability and those with many I/O pins. 

Design, manufacturing, and marketing often disagree on 
the size of memory that their high performance system will 
offer. By allowing the decision to made at manufacturing time 
by having module solutions with different memory sizes and 
common pinouts, the module user lets the market dictate 
memory requirements. JEDEC has defined standards for 
memory pinouts including 16K x 32, 64K x 32 and 256K x 32 
SRAM in the same 64 lead SIMM/ZIP which are among the 
most common industry standard SRAM modules. 

Testing is both a design and manufacturing problem that is 
often an afterthought. By providing a pretested higher level 
block, modules simplify the test issue for both design and 
manufacturing. Since the module is tested using full paramet- 
ric AC/DC guardbanded test patterns over the specified oper- 
ating temperature range, designers are guaranteed a level of 
performance for a larger block of their system versus a spec 
for an individual component. System board test is simplified 
because a major block of memory has been fully tested at the 
module level, thus simplifying the test method and debug 
cycle at the board level. 

Time to market is always a very important issue. Studios 
have shown that a major portion of profits are made in the early 
part of the product life cycle before competition drives down 
prices to a level based on manufacturing costs rather than a 
unique level of value. Integrating the high performance 
memory into an moduleshortensthedesigncycleby simplifying 
board design by leveraging off the module manufacturer’s 
design expertise. System board layout and the design cycle 
are simplified because the number of input/outputs (I/Os) are 
reduced by combining common component address, data, 
control, and power pins. 

Module solutions help reduce hidden costs that are not 
often taken into account. Since active and passive compo- 
nents necessary to realize an module solution are combined 
onto a single substrate, the module user reduces inventory 
and handling costs by combining a number of diverse compo- 
nents into one single component. 

IDT Subsystems products provide an ideal solution for 
system designers to integrate high performance RAM in order 
to maximize density, performance and cost-effectiveness for 
both commercial and military applications. 
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IDT SUBSYSTEMS CUSTOM 
MODULE CAPABILITIES 


INTRODUCTION 

IDT Subsystems is available for design and manufacturing of a 
wide range of custom products. From dense memory modules to 
sophisticated multi-processor subsystems, we are the leading sup- 
plier of custom modules to commercial and military customers. This 
experience provides the basis of our professional approach to meet 
your needs. Custom module solutions can provide significant ben- 
efits to you: 

• Application Specific 

Encompassing all of your design criteria (electrical, mechanical, 
environmental), a custom solution is specially tailored to perform in 
your application. 

• Faster Time to Market 

Acting as an extension of your design team, we can provide the 
additional resources you need to bring your product out in time to 
meet your window of opportunity. 

• Manufacturing Ease/Guaranteed Performance 

100% of IDT Subsystem products are tested over guardbanded 
temperature and supply voltage to ensure datasheet conformance. 
This guaranteed performance reduces time-consuming debugging 
and provides you with confidence that your system will perform well 
at your customer’s installation. 

• Density 

More capability into smaller space is what it takes to stay 
competitive. IDT Subsystems can help you using the packaging 
technology appropriate for your needs. Double-sided surface 
mounted components on FR-4 substrates offer quick-turn solutions. 
TAB mounted die and other approaches on a wide variety of 
substrates can offer substantial density advantages, especially for 
high pincount devices such as processors and ASICs. We can help 
you evaluate and compare alternatives to make the best selection for 
your application. 

CUSTOM MODULE DEVELOPMENT FLOW 

Figure 1 illustrates our custom module development flow, from 
initial concept through manufacturing and delivery. The initial con- 
cept is the starting point for discussions with the customer and 
Subsystems Engineering. Specifications, mechanical requirements, 
and other needs are reviewed and discussed to select the best 
components and assembly technology for the application. 

All specifications are reviewed with you priorto substrate fabrication 
to ensure adherence to your requirements. 

PACKAGING FLEXIBILITY 

Packaging options provide you with the flexibility to fit your 
function within the available space. Military and hostile environments 
typically require the use of ceramic substrates while FR-4 is most 
often used in commercial and industrial temperature applications. 
Newer die packaging technologies such as TAB, flip-chip and others 
offer density and performance advantages not attainable by con- 
ventional through-hole or surface mount assemblies. 

IDT Subsystems can provide you with the technology to fit your 
needs through prototype/beta testing, pilot production, and volume 
manufacturing. Contact the factory for more details. 

CEMOS is a trademark of Integrated Device Technology, Incorporated 


CUSTOM PRODUCT 
DEVELOPMENT OVERVIEW 


Customer requirements gathered 
and understood to prepare 
proposal which fits electrical, 
mechanical, and business needs. 

Custom development proposal 
written and presented to customer 
for evaluation and feedback. 
Changes are made as required to 
ensure customer will receive 
desired end product. 


Subsystems’ Engineering begins 
design. This process often 
involves communication with 
customer engineering group. 


Subsystems’ Engineering finshes 
design, and obtains approval 
within Subsystems' Marketing, 
Production, Assembly, and Test 
groups. 


Complete custom specification 
delivered to customer for review 
and approval prior to ordering 
motherboard fabrication. 


Custom module approval 
received; motherboard and other 
parts ordered for assembly kitting. 
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Integrated Device Technology, Inc. 


4Kx 16 FourPort™ 

STATIC RAM 

MULTICHIP MODULE 

PRELIMINARY 

IDT70M74 





FEATURES: 

• High density 64K-bit FourPort™ static RAM multichip 
module 

• High-speed access 

— Commercial: 25, 30, 35, 45ns (max.) 

— Military: 30, 35, 45ns (max.) 

• Low-power CEMOS™ operation 

• Fully asynchronous read/write operation from each of the 

four ports: Ports A, B, C, D 

• Versatile control for write-inhibit: separate BUSY input to 
control write-inhibit for each of the four ports 

• Battery backup operation — 2V data retention 

• TTL-compatible inputs/outputs 

• Single 5V (±1 0%) power supply 

• Available in 1 80-pin hermetic PGA 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT70M74 is a high-speed 4K x 1 6 FourPort static RAM 
multichip module designed to be used in systems where 
multiple access in a common RAM is required. This FourPort 


FUNCTIONAL BLOCK DIAGRAM 


static RAM module offers increased system performance in 
multiprocesser systems that have a need to communicate in 
real time and also offers added benefit for high-speed systems 
in which multiple access is required in the same cycle. 

The IDT70M74 provides four independent ports with sepa- 
rate control, address and I/O pins that permit independent, 
asynchronous access for reads or writes to any location in 
memory. Arbitratation is not provided on the module; there- 
fore, it is the user's responsibility to ensure data integrity when 
simultaneously accessing the same memory location from all 
ports. An automatic power down feature, controlled by CE, 
permits the on-chip circuitry of each port to enter a very low 
power standby power mode. 

Fabricated using IDT’s CEMOS™ high-performance 
technology, this four port RAM module typically operates on 
only 3W of power at maximum access times as fast as 25ns. 
Low-power (L) versions offer battery backup data retention 
capability, with each port typically consuming 0.5mW from a 
2V battery. 

The IDT70M74 is packaged in a ceramic, hermetically 
sealed 1 80-pin PGA. Military grade product is manufactured 
in compliance with the latest revision of Mil-Std-883, Class B. 


I/0_Ao-i5 

bO^_a 

A_Ao-ii 


B_R/W 

B_OE 

I/0_Bo-15 

BijSY_B 
B Ao -11 


A_RA/V 
A_^ 
A OE- 


2x2Kx16 

FourPort 

Array 



C_OE 
C_CE 
C R/W 


C_Ao-ii 

bDsy_c 

I/O Co-15 


FourPort and CEMOS ara trademarks of Integrated Device Technology, Ino. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 



APRIL 1992 


(2)1992 Integrated Device Technology, Inc. 


7.2 


DSC-7099/1 

1 







IDT70M74 (4K X 16) FourPort™ 

STATIC RAM MULTICHIP MODULE . MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

A 

GND 

Bsy_B 


R/W_B(0) 

GND 

A_B(7) 

A_B(3) 

A_B(0) 

Vcc 

A_C(3) 

A_C{7) 

GND 

nW_C{0) 

R/W_C(1) 


GND 

B 

5F_B(0) 


R/W_B(2) 

CE_B(2) 

CE_B(0) 

A_B(8) 

A_B(4) 

A_B(1) 

A_C(0) 

A_C(4) 

A_C(8) 

CElCCO) 

c¥_C(2) 

R/W_C(2) 

OE_C(1) 


C 

0E’_B(2) 

0E_B(3) 

R/VV_B(3) 

CE_B(3) 

CE_B(1) 

A_B(9) 

A_B(5) 

A_B(2) 

A_C(1) 

A_C(5) 

A_C(9) 


CELCib) 

R/W_C(3) 


^_C(2) 

0 

A_A(0) 

A_A(1) 

A_A(2) 



A_B(10) 

A_B(6) 

GND 

A_C(2) 

A_C(6) 

A_C(10) 



A_D(2) 

A_D(1) 

A_D(0) 

E 

GND 

A_A(3) 

A_A(4) 











A_D(4) 

A_D(3) 

GND 

F 

A_A(5) 

A_A(6) 

A_A(7) 

A_A(8) 









A_D(8) 

A_D(7) 

A_D(e) 

A_D(5) 

G 

A_A(9) 



A_A(10) 









A_D(10) 

CF_D(1) 

EM 

A_D(9) 

D 

VCC 

EE_A(2) 


GND 



TOP VIEW 




GND 

CE_D(3) 

CE'_D(2) 

VCC 

j 

R/W_A(0) 

R/W_A(1) 

r/w_a(2) 

FIW_A(3) 









F1/W_D(3) 


R/W_D(1) 


K 

OE_A(0) 

0E_A(1) 

0E_A(2) 

5E_A(3) 









0'E'_D(3) 

(3E_D(2) 

OE_D(1) 

OE_D(0) 

L 

l/O_A(0) 

l/0_A(1) 

1/0_A(2) 

E^9 









BSY_D 

1/0_D(2) 

l/0_D(1) 

l/O_D(0) 


GND 

I/0_A(3) 

I/0_A(4) 











l/0_D(4) 

I/0_D(3) 

GND 

ID 

I/0_A(5) 

l/0_A(6) 

l/0_A(7) 

GND 


I/0_B(8) 

I/0_B(12) 

I/0_B(15) 

GND 

l/0_C(12) 

l/0_C(8) 



I/0_D(7) 

I/0_D(6) 

l/0_D(5) 

p 

I/0_A(8) 

l/0_A(9) 

l/O_A(10) 

I/0_B(2) 

I/0_B(4) 

l/0_B(7) 

l/0_B(1l) 

l/0_B(14) 

1/0_C(15) 

l/0_C(11) 

l/0_C(7) 

l/0_C(4) 

1/0_C(2) 

l/O_D(10) 

I/0_D(9) 

I/0_D(8) 

Q 

l/0_A(11) 

l/0_A(12) 

Ij'0_A(13) 

I70_B(1) 

l/0_B(3) 

I/0_B(6) 

l70_B(ib) 

I/0_B(13) 

l/0_C(14) 

I/0_C(10) 

l/0_C(6) 

l/0_C(3) 

l/0_C(1) 

I/0_D(13) 

I/0_D(12) 

I/0_D(11) 

R 


I/0_A(14) 

l/0_A(15) 

l/O_B(0) 

GND 

I/0_B(5) 

I/0_B(9) 

Vcc 

1/0_C(13) 

I/0_C(9) 

l/0_C(5) 

GND 

l/O_C(0) 

I/0_D(15) 


GND 


2B17cirw02 
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IDT70M74 (4K X 16) FourPort™ 
STATIC RAM MULTICHIP MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN NAMES 


Symbol 

Pin Name 

A_A(o-ii) 

Address Inputs - Port A 

A B(o-ii) 

Address Inputs - Port B 

A_C(o-ii) 

Address Inputs - Port C 

A_D(o-ii) 

Address Inputs - Port D 

I/0_A(o-15) 

Data I/O - Port A 

1/0_B(o-15) 

Data I/O - Port B 

l/O_C(0-15) 

Data I/O - Port C 

I/0_D{o-15) 

Data I/O - Port D 

Fi/W_A{o-3) 

Read/Write - Port A 

R/W_B{o-3) 

Read/Write - Port B 

R/W_C(o-3) 

Read/Write - Port C 

R/W_D(o-3) 

Read/Write - Port D 

CE_A(o-3) 

Chip Enable - Port A 

CE_B(o-3) 

Chip Enable - Port B 

CE_C(o-3) 

Chip Enable - Port C 

CE_D(o-3) 

Chip Enable - Port D 

OE_A(o-3) 

Output Enable - Port A 

OE_B{o-3) 

Output Enable - Port B 

OE_C{o-3) 

Output Enable - Port C 

OE_D(o-3) 

Output Enable - Port D 

BUSY_A 

Write Disable - Port A 

BUSY_B 

Write Disable - Port B 

BUSY_C 

Write Disable - Port C 

BUSY_D 

Write Disable - Port D 

Vcc 

Power 

GND 

Ground 


2817tbl01 


TRUTH TABLE 


Any 

Function 


cE 

m 

Do-15 

X 

H 

X 

Z 

Port Disabled and in Power 
Down Mode 

X 

H 

X 

Z 

CEP1 =UEP2 = CEP3 = CEP4 = H 
Power Down Mode, Isb or Isbi 

L 

L 

X 

DATAin 

Data on port written into 
memory'^’ 

H 

L 

L 

DATAout 

Data in memory output on port 

X 

X 

H 

z 

High impedance outputs 


NOTES: 28i7tbi06 

1 . H = HIG H, L = LOW, X = Don’t Care, Z = High Impedance 

2. If BUSY = LOW, data is not written. 

3. For valid write operation, no more than one port can write to the same 
address location at the same time. 


ABSOLUTE MAXIMUM RATINGS<^> 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

B 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

B 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2817tbl 02 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^’) 

Conditions 

Max. 

KBS, 

CiN 

Input Capacitance 

ViN = ov 

50 

■a 

COUT 

Output Capacitance 

VOUT = ov 

50 

BQjl 


NOTE: 2817tbl03 

1 . This parameter is guaranteed by design, but not tested 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to+125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2817tbl04 



RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

EBB 

Max. 

||Q] 

Vcc 

Supply Voltage 

mm 

wsrm 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

VIH 

Input High Voltage 

2.2 

— 

6.0 

a 

VlL 

Input Low Voltage 

l^gll 

— 

0.8 

u 


NOTE: 2817tbl05 

1 . ViL (min.) = -3.0V for pulse width less than 20ns. 
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IDT70M74 (4K x 16) FourPort™ 
STATIC RAM MULTICHIP MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V + 1 0%, Ta=- 55°C to +125°C and 0°C to +70°C ) 


Symbol 

Parameter 

Test Conditions 

1 IDT70M74 1 

Unit 

Min. 

Max. 

IlHl 

Input Leakage Current 

Vcc = 5.5V, ViN = OV to Vcc 

— 

40 

pA 

|lLO| 

Output Leakage Current 

CE = ViH, VouT = OV to Vcc 

— 

40 

pA 

VOL 

Output Low Voltage 

IOL = 4mA 

— 

0.4 

V 

VOH 

Output High Voltage 

lOH = -4 mA 

2.4 

— 

V 


2817tbl07 


DC ELECTRICAL CHARACTERISTICS^^’®’®) 

(Vcc = 5.0V ± 1 0%, Ta=- 55°C to +125°C and 0°C to +70°C ) 



Parameter 

Test 

Condition 

Version 

.25nsP) 

-30ns 

•35ns 

■BSiSI 


ESS 




ESS 



wmm 

Icci 

Operating Power 
Supply Current 

(All Ports Active) 

CE^ ViL 

Outputs Open 
f = o(3) 

Military 

— 

— 

600 

1440 

600 

1440 

600 

1440 

mA 

Commercial 

600 

1200 

600 

1200 

600 

1200 

600 

1200 

|CC2 

Dynamic Operating 
Current 

(Aii Ports Active) 

CE^Vil 

Outputs Open 

f = fMAX^^^ 

Military 

— 

— 

880 

1600 

840 

1580 

780 

1560 

mA 

Commercial 

900 

1400 

880 

1360 

840 

1340 

780 

1320 

ISB 

Standby Current 
(Aii Ports — TTL 

Level Inputs) 

^SViH 
f = fMAX^'*) 

Military 

— 

H 

180 

460 

160 

440 

140 

420 

mA 

Commercial 

240 

340 

180 

320 

160 

300 

140 

280 

|SB1 

Full Standby Current 
(All Ports — All 

CMOS Level Inputs) 

All Ports 

CES Vcc -0.2V 

ViN S Vcc - 0.2V or 
ViN ^ 0.2V, f = 0^^) 

Military 

— 

— 

6 

120 

6 

120 

6 

120 

mA 

Commercial 

6 

60 

6 

60 

6 

60 

6 

60 


NOTES: Z8i7tbi03 

1 . Vcc = 5V, Ta = +25'’C for Typ. 

2. 0°C to +70°C temperature range only. 

3. f = 0 means no address or control lines change. 

4. At f = fMAX, address and data Inputs (except Output Enable) are cycling at the maximum frequency of read cycle of 1/tRC, and using “AC Test Conditions” 
of input levels of GND to 3V. 

5. For the case of one port, divide the above appropriate current by four. 

6. Typical values are guaranteed by design but not tested. 


DATA RETENTION CHARACTERISTICS(^)(L VERSION ONLY) 

(Vcc = 5.0V ± 1 0%, Ta=- 55°C to +1 25°C and 0°C to +70'=’C ) 


Symbol 

Parameter 

Test Condition 

Min. 

Typ.<’> 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

Vcc = 2V 


2.0 

— 

— 

V 

ICCDR 

Data Retention Current 

CEsVhc 

Military 

— 

100 

7200 

pA 



ViNS VHCor^ Vlc 

Commercial 

— 

100 

2400 


tCDR^^) 

Chip Deselect to Data Retention Time 



0 

— 

— 

ns 

tR(3) 

Operation Recovery Time 



WBm 

— 

— 

ns 


NOTES: 28i7tbi09 

1 . Vcc = 2V, Ta = +25''C 

2. tRc = Read Cycle Time 

3. This parameter is guaranteed by design, but not tested. 
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IDT70M74 {4K X 16) FourPort™ 
STATIC RAM MULTICHIP MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


LOW Vcc DATA RETENTION WAVEFORM 


DATA RETENTION MODE 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2B17tbl 10 


DATAout. 


30 pF* 


281 7 dm 04 


+5V 


DATAout 



Figure 1. Output Load 

'Including scope and jig 


Figure 2. Output Load 
(for toLZ, toHZ, twHZ, tow) 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%. Ta=- 55°C to +1 25°C and 0°C to +70°C ) 



Parameter 

-25ns(3) 

-30ns 

-35ns 

-45ns 

Unit 

Min. 1 Max. 

Min. 1 Max. 



READ CYCLE 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 


tAA 

Address Access Time 



25 

— 

30 



35 

— 

45 

MB 

tACE 

Chip Enable Access Time 

. 

25 

— 

30 

— 

35 

— 

45 

IH 

tOE 

Output Enable Access Time 

— 

15 

— 

20 

— 

25 

— 

30 


tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

BBB 

toLzC’ 2) 

OE Enable to Output in Low Z 

3 

— 

3 

— 

5 

— 

5 

— 

B^l 

tOHZ^'''^' 

OE Disable to Output in High Z 

— 

15 

_ 

15 

— 

15 

— 

20 


tcLZ^L2) 

CE Enable to Output in Low Z 

3 

— 

3 

— 

5 

— 

5 

— ■ 

BSi' 

tCHZ^’’ 

CE Disable to Output in High Z 

— 

15 

— 

15 

— 

15 

— 

20 


tPU^^' 

Chip Enable to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

B9 

tPD^^> 

Chip Disable to Power Down Time 

— 

20 

— 

30 

— 

50 , 

— 

50 

19 


NOTES: 28i7tbiii 

1 . Transition is measured +500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed by design, but not tested. 

3. 0°C to +70°C temperature range only. 
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IDT70M74 (4K x 16) FourPorl™ 
STATIC RAM MULTICHIP MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta=- 55°C to +1 25°C and 0°C to +70°C ) 


Symbol 

Parameter 

-25nst^^ 

-30ns 

-35ns 

-45ns 

Unit 

Min. { Max. 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

WRITE CYCLE 

twc 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 


tCE 

Chip Enable to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 


tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

35 

— 

KIM 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 




twp(3) 

Write Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

IBI 

tWR 

Write Recovery Time 

5 

— 

5 

— 

5 

— 

5 

— 

ISI 

tDW 

Data Valid to End of Write 

15 

— 

15 

— 

20 

— 

20 

— 

IQl 

tOHzC’^^ 

OEto Output in High Z 

— 

15 

— 

15 

— 

15 

— 

20 

IBI 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 


twHZ*''’ 

Write Enabled to Output in High Z 

— 

15 

— 

15 

— 

15 

— 

20 


tOW*^’ 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

IQI 

tWDD^'^^ 

Write Pulse to Data Delay 

— 

45 

— 

50 

— 

55 

— 

65 


tDDD*'^) 

Write Data Valid to Read Data Delay 

— 

35 

— 

40 

— 

45 

— 

55 

mm 

BUS? CYCLE 


Write to BUSY 

0 

— 

0 

— 

0 

— 

0 

— 

—1 


Write Hold After BUSY 

15 

— 

20 

— 

20 

— 

20 

— 



NOTES: 2817*112 

1 . Transition is measured ±500mV from low or high impedance voltage with load (Figures 1 and 2). 

2. This parameter is guaranteed by design, but not tested. 

3. Specified for OE at high (refer to “Timing Waveform of Write Cycle", Note 7). 

4. Port-to-port delay through RAM cells from writing port to reading port, refer to "Timing Waveform of Read with Port-to-Port Delay”. 

5. To ensure that the write cycle is inhibited during contention. 

6. To ensure that a write cycle is completed after contention. 

7. 0°C to +70°C temperature range only. 


TIMING WAVEFORM OF READ CYCLE NO. 1, ANY PORT<^’^) 


1 . R/W is high for Read Cycles. 

2. Device is continuously enabled, CE = Vil. 

3. Mdresses valid prior to or coincident with CE transition low. 

4. OE = Vil. 
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IDT70M74 (4K x 16) FourPort™ 
STATIC RAM MULTICHIP MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 2, ANY PORT^^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 , R/W CONTROLLED TIMING<^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2, CE CONTROLLED TIMING^^’ 



3. twR is measured from the earlier of CE or R/W going high to the end of write cycle. 

4. During this period, the I/O pins are in the output state, and input signals must not be applied. 

5. If the CE low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Transition is measured _±500mV from steady state with a 5pF load {including scope and jig). This parameter is sampled and not 100% tested. 

7. If OE is low during a R/W controlled write c^le, the write pulse wi^th must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off data to be 
placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can be as 
short as the specified twp . 
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IDT70M74 (4K x 16) FourPort™ 
STATIC RAM MULTICHIP MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY<^’ 2- 3) 



twc ► 


ADDRP1 y 

^ MATCH y 

c 



U tWP fc- 


RAA/Pi ^ 

S 

^ 


tDH 



DATAin P1 

> 

^ VALID y 

< 




ADDRP2, P3orP4 


MATCH 







DATAP2, P3, or P4 

> 

^VALID 


tDDD ► 



NOTES: 

1 . Assume BUSY input at HIGH and CE at LOW for the writing port. 

2. Write cycle parameters should be adhered to in order to ensure proper writing. 

3. Device is continuously enabled for any of the reading ports which has its OE at LOW. 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT 
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Integrated Devic 

:e Technology, Inc. 

1 

16KX32 CMOS 

DUAL-PORT STATIC RAM 
MODULE 

IDT7M1002 






FEATURES 

• High density 51 2K CMOS dual-port RAM module 

• Fast access times 

— Commercial: 25, 30, 35, 40, 45, 55, 65ns 

— Military: 30, 40, 45, 55, 65ns 

• Fully asynchronous read/write operation from either port 

• Easy to expand data bus width to 64 bits or more using 
the Master/Slave function 

• Separate byte read/write signals for byte control 

• On-chip port arbitration logic 

• liiT flag for port-to-port communication 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Surface mounted fine pitch (25 mil) LCC packages allow 
through-hole module to fit into 121 pin PGA footprint 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 


DESCRIPTION 

The IDT7M1 002 is a 1 6K x 32 high speed CMOS Dual-Port 
static FIAM Module constructed on a co-fired ceramic sub- 
strate using four 16Kx 8 (IDT7006) Dual-Port static RAMs in 
surface-mounted LCC packages. The IDT7M1 002 module is 
designed to be used as stand-alone 51 2K dual-port RAM or as 
a combination Master/Slave dual -port RAM for 64-bit or more 
word width systems. Using the IDT Master/Slave approach in 
such system applications results in full-speed, error-free op- 
eration without the need for additional discrete logic. 

The module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilit ating 
p ort-to -port communication via additional control signals SEM 
& INT. 

The IDT7M1002 module is packaged in a ceramic 121 pin 
PGA (Pin Grid Array)1 .35 inches on a side. Maximum access 
times as fast as 25ns are available over the commercial 
temperature range and 30ns over the military temperature 
range. 

All IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 


PIN CONFIGURATION 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

A 

LJ/0(24) 

LJ/0(26) 

LJ/0(28) 

LJ/O(30) 

L_CS 

L_C? 


R_oE 

R_CS 

R_l/O{30) 

RJ/0(28) 

RJ/0(26) 

RJ/0(24) 

B 

LJ/0(23) 

LJ/0(25) 

LJ/0(27) 

LJ/0(29) 

LJ/0(31) 

L_A(0) 

L_FVW(4) 

R_A(0) 

R_I/0(31) 

RJ/0(29) 

RJ/0(27) 

RJ/0(25) 

RJ/0(23) 

C 

LJ/0(21) 

LJ/0(22) 

vcc 

L_A(3) 

L_A(2) 

L_A(1) 

GND 

R_A(1) 

R_A(2) 

R_A(3) 

GND 

RJ/0(22) 

RJ/0(21) 

D 

LJ/0(19) 

LJ/O(20) 

L_A(4) 

GND 







R_A(4) 

RJ/O(20) 

RJ/0(19) 

E 

LJ/0(17) 

LJ/0(18) 

L_A(5) 








R_A(5) 

RJ/0(18) 

nj/0{17) 

F 

n^^ll 

LJ/0(16) 

L_A(6) 




PGA 




R_A(6) 

RJ/0(16) 

r_.SeM 

G 

L_BUSY 

na 

GND 




TOP VIEW 



GND 



H 

L_R/W(1) 

L_R/W(2) 

L_A(7) 








R-A(7) 

R_R/w (2) 

a_Rw(i) 

1 

LJ/0(15) 

LJ/0(14) 

L_A(8) 








R_A(8) 

R_l/0(14) 

RJ/0(15) 

J 

LJ/0(13) 

LJ/0(12) 

L_A(9) 








R_A(9) 

R_l/0(12) 

R_l/0(13) 

K 

LJ/0(11) 


GND 

L_A(10) 

L_A(11) 

L_A(12) 

GND 

R_A(12) 

R_A(11) 

R_A(10) 

VCC 

GND 

RJ/0(11) 

L 

LJ/O(10) 

LJ/0(8) 

LJ/0(6) 

LJ/0{4) 

LJ/0(2) 

L_A(13) 

R_FVW (4) 

R_A(13) 

R_l/0(2) 

RJ/0(4) 

RJ/0(6) 

RJ/0(8) 

RJ/O(10) 

M 

L_l/0(9) 

LJ/0(7) 

LJ/0(5) 

LJ/0(3) 

LJ/0(1) 

LJ/O{0) 

R_FVW (3) 

RJ/O(0) 

RJ/0(1) 

R_l/0(3) 

R_l/0(5) 

RJ/0(7) 

RJ/0(9) 


279S drw 01 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDnM1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commerical 

Military 


Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

m 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

H 

lOUT 

DC Output 

Current 

50 

50 

mA 


Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions above those 
indicated in the operational sections of this specification Is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

vcc 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


2795 tbi 03 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 


Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

,0 

0 

V 

VIH 

Input High Voltage 

2.2 

— 

6.0 

V 

VIL 

Input Low Voltage 

-0.50 

— 

0.8 

V 


1. VIL ^ -3.0V for pulse width less than 20ns 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C or 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Units 


Input Leakage 
(Address & Control) 

Vcc = Max, 

ViN = GND to Vcc 

~ 

40 

pA 

mn 

Input Leakage 
(Data) 

Vcc = Max. 

ViN = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 
(Data) 

Vcc = Max. 

CS s ViH, VouT = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min. lOL = 4mA 

Voltage 

— 

0.4 

V 

VOH 

Output High 

Voltage 

Vcc = Min, loH = -4mA 

2.4 

— 

V 


2795 tbI 05 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25‘’C or 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Commercial 

Military 

Units 

Min. 

Max. 

Min. 

Max. 

|CC2 

Dynamic Operating Current 
(Both Ports Active) 

Vcc = Max., CSS ViL, SEM = Don’t Care 
Outputs Open, f = Imax 

■ 

1360 

— 

1600 

mA 

ISB 

Standby Supply Current 
(Both Ports Inactive) 

Vcc = Max., LjC^and R_C^^ ViH 

Outputs Open, f = Imax 

B 

.280 

— 

340 

mA 

|SB1 

Standby Suppy Current 
(One Port Inactive) 

Vcc = Max., LjCS'or R_^s Vih 

Outputs Open, f = Imax 

B 

1000 

— 

1160 

mA 

|SB2 

Full Standby Supply Current 
(Both Ports Inactive) 

L CS'and R CS 2 Vcc -0.2V 

VlN> Vcc -0.2V or < 0.2V 

L SEM and R SEM > Vcc - 0.2V 

■ 

60 

■ 

120 

mA 


2795 tbi 06 


7.3 


3 




















































































































IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Condition 

Max. 

Unit 

ClN (1) 

Input Capacitance 
(CS. OE, SEM, Address) 

VIN = ov 

40 

PF 

ClN(2) 

Input Capacitance 
(RA/V, I/O. INT) 

ViN = OV 

12 

PF 

ClN{3) 

Input Capacitance 
(BUSY, M/S) 

ViN = ov 

45 

pF 

Gout 

Output Capacitance 
(I/O) 

VOUT = ov 

12 

pF 


’Including scope and jig. 



1 . This parameter is guaranteed by design but not tested. 


AC TEST CONDITIONS 

Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 


GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figures 1 & 2 

2795 tbi 08 


Figure 1. Output Load 


DATAout 


2795 drw 03 

+5V 


‘Including scope and jig. 



AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55“C to +125“C or 0"C to +70"C) 


Figure 2. Output Load 
(For tCHZ, tCLZ, tOHZ, tOLZ, tWHZ, tOW) 


Symbol 

Parameter 

1 Read Cycle 

tRC 

Read Cycle Time 

tAA 

Address Access Time 

tACS<^> 

Chip Select Access Time 

tOE 

Output Enable Access Time 

tOH 

Output Hold from Address Change 

tLz(’) 

Output to Low Z 

tHz(^> 

Output to High Z 

tPU<^> 

Chip Select to Power Up Time 

tPD<’> 

Chip Deselect to Power Up Time 

tSOP 

Sem. Flag Update Pulse (OEorSEM) 


7M1002SXXG, 7M1002SXXGB 




25 

— 

30 

— 

35 

— 

40 

— 

45 

25 

— 

30 

— 

35 

— 

40 

— 

45 

15 

— 

11 

— 

20 

— 

22 

■ — 

25 



two 

Write Cycle Time 

25 

tcw<^> 

Chip Select to End of Write 

20 

tAW 

Address Valid to End of Write 

20 

tAS 

Address Set-Up Time 

0 

tWP 

Write Pulse Width 

20 

tWR 

Write Recovery Time 

0 




(Continued on next page) 






































































































































IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%. Ta = 55°C to +1 25°C or 0°C to +70°C) 


■ 

Parameter 

7M1002SXXG, 7M1002SXXGB 

Unit 


.30(10) 

-35*’°) 1 

-40 1 

-45 







tow 

Data Valid to End of Write 

18 

— 

22 

— 

25 

— 

25 

— 

25 



tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 



tHz'l) 

Output to High Z 

— 

15 

— 

15 

— 

15 

— 

17 

— 

Oi 

ns 

tOW<’) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

10 

— 

10 


, 10 

— 

ns 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 


Busy Cycle-Master Mode*®) 

tBAA 

BUSY Access Time to Address 

— 

25 

— 

30 

— 

35 

— 

35 

— 

35 

ns 

tBDA 

BUSY Disable Time to Address 

— 

20 

— 

25 

— 

30 

— 

30 

— 

30 

ns 

tBAC 

BUSY Access Time to Chip Select 

— 

20 

— 

25 

— 

30 

— 

30 

— 

30 

ns 

tBDC 

BUSY Disable Time to Chip Deselect 

— 

20 

— 

25 

— 

25 

— 

25 

— 

25 

ns 

tWDD*®) 

Write Pulse to Data Delay 

— 

50 

— 

55 

— 

60 


65 

— 

70 

ns 

tDDD 

Write Data Valid to Read Data Delay 

— 

35 


40 

— 

45 

— 

50 

— 

55 

ns 

tAPS*®) 

Arbitration Priority Set-Up Time 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

Bi 

tBDD 

BUSY Disable to Valid Time 

— 

NOTE 9 

— 

NOTE 9 

— 

NOTE 9 

— 

NOTE 9 


NOTE 9 


Busy Cycle-Slave Mode 

tWB<^) 

Write to BUSY Input 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

im 

tWH<®> 

Write Hold after BUSY 

20 

— 

25 

— 

25 

— 

25 

— 

25 

— 

ins 

tWDD*®) 

Write Pulse to Data Delay 

— 

50 

— 

55 

— 

60 

— 

65 

— 

70 

IBB 

1 Interrupt Timing 

tAS 

Address Set-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— ■ 


tINS 

Interrupt Set Tme 

— 

20 

— 

25 

— 

30 

— 

!B9 

— 



tINR 

Interrupt Reset Time 

— 

20 

— 

25 

— 

30 

— 

32 

— 

35 

JQI 
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NOTES: 

1 ■ This parameter is guaranteed by de sign but not tested. 

2. To access RAM, CS < Vil and SEM > Vih. To access s^aphore, CS > Vih and SEM < ViL 

3. When the module is being used in the Master Mode (NVS > Vih). 

4. When the module is being used in the Slave Mode (M/S < Vil). 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

6. To ensure that the eariier of the two ports wins. 

7. To ensure that the write cycle is inhibited during contention. 

8. To ensure that a write cycie is completed after contention. 

9. tBDD is a caicuiated parameter and is the greater of 0, tWDD - tWP (actual), or tDDD - tWP (actual). 

10. Preliminary specifications. 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

( Vcc = 5V ± 1 0%, Ta = -55"C to +1 25“C or 0°C to +70°C) 


w 

Parameter 

-55 

-65 

Unit 

Min. I Max. 

Min. 1 Max. 

I Read Cycle | 

tRC 

Read Cycle Time 

55 

— 

65 

— 

ns 

tAA 

Address Access Time 

— 

55 

— 

65 

ns 

tACS*^) 

Chip Select Access Time 

— 

55 

— 

65 

ns 

tOE 

Output Enable Access Time 

— 

30 

— 

35 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

ns 

tLZl^l 

Output to Low Z 

5 

— 

5 

— 

ns 

tHz(l) 

Output to High Z 

— 

25 

— 

30 

ns 

tpu''' 

Chip Select to Power Up Time 

0 

— 

0 

— 

ns 


Chip Deselect to Power Up Time 

— 

50 

— 

50 

ns 

tSOP 


15 

— 

15 

— 

ns 

I Write Cycle | 

two 

Write Cycle Time 

55 

— 

65 

— 

ns 


Chip Select to End of Write 

45 

— 

50 

— 

ns 

tAW 

Address Valid to End of Write 

45 

— 

50 

— 

ns 

tAS 

Address Set-Up Time 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

40 

_ 

50 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

ns 

tow 

Data Valid to End of Write 

30 

— 

40 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

ns 

tHz(1) 

Output to High Z 

— 

25 

— 

30 

ns 

tWHZ<^) 

Write Disable to Output in High Z 

— 

25 

— 

30 

ns 

tow*’' 

Output Active from End of Write 

0 

— 

0 

— 

ns 

tSWRD 

SEM Flag Write to Read Time 

10 

— 

10 

— 

ns 

tSPS 

SEM Flag Contention Window 

10 

— 

10 

— 

ns 

Busy Cycle-Master Mode*®' 

tBAA 

BUSY Access Time to Address 

— 

45 

— 

45 

ns 

tBDA 

BUSY Disable Time to Address 

— 

40 

— 

40 

ns 

tBAC 

BUSY Access Time to Chip Select 

— 

40 

— 

40 

ns 

tBDC 

BUSY Disable Time to Chip Deselect 

— 

35 

— 

35 

ns 

tWDD*®' 

Write Pulse to Data Delay 

— 

80 

— 

90 

ns 

tDDD 

Write Data Valid to Read Data Delay 

— 

65 

— 

75 

ns 

tAPS*®' 

Arbitration Priority Set-Up Time 

5 

— 

5 

— 

ns 

tBDD 

BUSY Disable to Valid Time 

— 

NOTE 9 

— 

NOTE 9 

ns 


(Continued on next page) 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%. Ta = 55°C to +1 25°C or 0°C to +70°C) 



Parameter 


Busy Cycle-Slave Mode<^) 



Write to BUSY Input 


Write Hold after BUSY 

tWDD<®> 

Write Pulse to Data Delay 


Interrupt Timing 


tAS 

Address Set-Up Time 

tWR 

Write Recovery Time 

tINS 

Interrupt Set Time 

tINR 

Interrupt Reset Time 



NOTES: 

1 . This parameter is guaranteed by de sign but not tested. 

2. To access RAM, CS < Vil and SEM > Vih. To access s^aphore, CS > Vih and SEM < Vil. 

3. When the module is being used in the Master Mode (t^S > Vih). 

4. When the module Is being used In the Slave Mode (M/S < Vil). 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

6. To ensure that the earlier of the two ports wins. 

7. To ensure that the write cycle is inhibited during contention. 

8. To ensure that a write cycle is completed after contention. 

9. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual), or tDDD - tWP (actual). 

















































IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1, EITHER SIDE^^’^’^) 



TIMING WAVEFORM OF READ CYCLE NO. 2, EITHER SIDE^^’^’®) 



NOTK: 

1 . R/W is high for Read Cycies 

2. Device is continuously enabled CS ^ Vil. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low. 

4. OESVil 

5. To access RAM, CS ^ Vil and SEM s Vih. To access semaphore, CS s Vih and SEM s Vil. 

6. This parameter is guaranteed by design but not tested. 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 4) 



NOTK: 

1 . RA/V must be high during ail address transitions^ _ 

2. A write occurs during the overlap (t wp) of a low C Sand a lov^A/V. 

3. twR is measured from the earlier of CS or R/W (or SEM or R/W) going high to the end of write cycle. 

4. Duringjhis period , the I/O pins are in the output state and input signals rnust be applied. 

5. If the CS or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger^ twp or (twz + tow) to allow the I/O drivers to 

turn off and data to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does 

not apply and the write pulse can be as short as the specified twp. 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE, EITHER SIDE 



NOTE: 

1 . CS > ViH for the duration of the above timing {both write and read cycle). 


TIMING WAVEFORM OF SEMAPHORE CONTENTION 



NOTES: 

1 . Dor = Dol < Vil, (L_ CS = R_ CS) > Vih Semaphore Flag Is released from both sides (reads as ones from both sides) at cycle start. 

2. “A” may be either left or right port. “B^ is t he op posite port from 

3. This parameter is measured from R/Wa or SEMa going high to R/Wb or SEMb going high. 

4. If tSPS is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BDSY(M/^> 


ADDRr 


R/Wr 


DATAinr 


ADDRl 


BUSYl 


DATAout l 




• two 




MATCH 




twp 





tow ► 


- tDH 

^ ^ 

^ VALID ^ 



tAPS (1) - 





[-*- tBDA 


> 




MATCH 




NOTES: 

1 . To ensure that the earlier of the two ports wins. 

2. ^CS= R_CS)2 ViL 

3. OE ^ ViL for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (M/S < VIH) 2) 



NO TES: 

1 . BUSY input equals High for the writing port. 

2. (L_CS = R_CS)'SVil 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE WITH BUSY INPUT (M/S < VIL) 



TIMING WAVEFORM OF BUSY ARBITRATION (CS CONTROLLED TIMING) 


AD DR "A" 
AND "B" 



ADDRESS MATCH 




TIMING WAVEFORM OF BUSY ARBITRATION (CONTROLLED BY ADDRESS MATCH TIMING) 




NOTES: 

1 . All timing is the same for the left and right ports. Port "A” may be either the left or right port. Port "B" is the port opposite from “A”. 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE I: Non-Contention Read/Write Control 


Inputs 



NOTE: 

1 . The conditions for non-contention are L_A (0-1 3) R_A (0-1 3). 


■ denotes a LOW to HiGH waveform transition. 



TRUTH TABLE II: Semaphore Read/Write Control 


Inputs*^^ 


Outputs 

Mode 

I/O 

Description 

High-Z 

Deselected or Power Down 

Datajn 

Write 

Data_OUT 

Read 

High-Z 

Outputs Disabled 

2795 tbi 13 

Outputs 

Mode 

I/O 

Description 

Data_OUT 

Read Data in Semaphore Flag 

DataJN 

Write DataJN (0, 8. 1 6, 24) 

— 

Not Aliowed 




INTERRUPT/BUSY FLAGS, DEPTH & WIDTH EXPANSION, MASTER/SLAVE CONTROL, 
SEMAPHORES 

For more details regarding Interrupt/Busy flags, depth and/or width expansion, master/slave control, or semaphore 
operations, please consult the IDT7006 data sheet. 
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IDT7M1002 

16K X 32 CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PACKAGE DIMENSIONS 



TOP VIEW 


1.200 

r Bsc~n 




OOOOOOOOOOOOO 

ooooooo ooooo o 
OOOOOOOOOOOOO 
ooo ooo 

ooo ooo, 

ooo ooo 

ooo ooo 

ooo ooo' 

ooo ooo 

oooo OOO! 

OOOOOoOOOooOO 

OOOOOOOOOOOOOl 

o ooooo ooooo o 


1 

1.200 

BSC 

J 


BOTTOM VIEW 
Pin A1 



0.020 
0.040 
0.060 

-^ 0.175 

MAX. 


2795 drw 18 
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PRELIMINARY 

IDT7M1014 



Integrated Device Technology, Inc. 


4Kx36 

BiCMOS DUAL-PORT 
STATIC RAM MODULE 


DESCRIPTION 


FEATURES 

• High density 4K x 36 BiCMOS Dual-Port Static RAM 
module 

• Fast access times 

— Commercial; 15, 20, 25, 30ns 

— Military: 20, 25, 30ns 

• Fully asynchronous read/write operation from either port 

• Surface mounted LCC packages allow through-hole 
module to fit on a ceramic PGA footprint 

• Single 5V (±1 0%) power supply 

• Multiple GND pins and decoupling capacitors for maxi- 
mum noise immunity 

• Inputs/outputs directly TTL compatible 


The IDT7M1014 is a 4K x 36 asynchronous high speed 
BiCMOS Dual-Port static RAM module constructed on a co- 
fired ceramic substrate using 4 IDT7014 {4K x 9) asynchro- 
nous Dual-Port RAMs. The IDT7M1014 module is designed 
to be used as stand alone 36-bit dual-port RAM. 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. 

The IDT7M1014 module is packaged in a ceramic PGA 
(Pin Grid Array). Maximum access times as fast as 1 5ns and 
20ns are available over the commercial and military tempera- 
ture range respectively. 

All IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 


FUNCTIONAL BLOCK DIAGRAM 


L_A(0-11) 

L_l/O(0-8) 

L_OE 

L_R/W(0) 

L_l/0(9-17) 

L_R/W(1) 

L_l/0(18-26) 


L_RAV(2) 

L_l/0{27-35) 


L_R/W(3) 



R_RyW(3) 
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BiCEMOS™ is atrademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1 992 Integrated Device Technology, Inc. 
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IDT7M1014(4Kx36) 

BICMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION 


TBD 

(Please Consult Factory) 


PIN NAMES 


Left Port 

Right Port 

Names 

L_FI/W(0-3) 

R_Fl/W(0-3) 

Read/Write Enables 

,, L_OE 

R_OE 

Output Enables 

L_A{0-11) 

R_A(0-11) 

Address Inputs 

L_l/0 (0-35) 

R_l/0 (0-35) 

Data Input/Outputs 

Vcc 

Power 

GND 

Ground 


2819tbl01 


CAPACITANCE TABLE (Ta = +25»C, f = l.OMHz) 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Commercial 

Military 


VtermP) 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Vterm® 

Terminal Voltage 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

1 

Tbias 

Temperature 
Under Bias 

-1 0 to +85 

-65 to +135 

B 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

"C 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2B19tbl02 

1. Stresses greaterthan those listed underABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
Implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Inputs and Vcc terminals only. 

3. I/O terminals only. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 


Vcc 

Supply Voltage 

mm 

5.0 

5.5 

u! 

GND 

Supply Voltage 

0 

0 

0 

D' 

ViH 

Input High Voltage 

2.2 

— 

6.0 

D' 

ViL 

Input Low Voltage 

-0.5(’> 

— 

0.8 

D 


NOTE: 2819tbl03 

1 . ViL > -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55Xto+125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2819tbl04 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

CJN(1) 

Input Capacitance (Address, CS, OE) 

VjN = OV 

50 

PF 

CJN(2) 

Input Capacitance (Data, fW/) 

VjN = OV 

15 

PF 

COUT 

Output Capacitance (Data) 

V_OUT = OV 

15 

pF 


2819tbl 05 


NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7M1014 (4K x 36) 

BiCMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = -55°C to +125°C or 0°C to +70°C) 


I Symbol 

Parameter 

Test Conditions 

OH 

Input Leakage 

ViN = GND to Vcc 

Vcc = Max. 

|lLO| 

Output Leakage 

OE > ViH, VouT = GND to Vcc 

Vcc = Max. 

VOL 

Output Low Voltage 

Vcc = Min. lOL = 4mA 

VOH 

Output High Voltage 

Vcc = Min. lOH = -4mA 



DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C or 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Icc 

Operating Current 

Vcc = Max., 

Outputs Open, f = fMAX^^^ 



Max. 

Unit 

40 

pA 

40 

pA 

0.4 

V 

— 

V 

2S19ttbl06 

Max. 

Unit 

1040 

mA 


NOTES: 

1 . At f=fMAX, address and data inputs (except OE) are cycling at the maximum frequency of read cycle of 1 ARC, and using “AC TEST 
CONDITIONS” of input levels of GND to 3V. 


AC TEST CONDITIONS 

Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 


GND to 3.0V 
3ns 
1.5V 
1.5V 

See Figures 1-3 



ATAA 

(Typical, ns) 


“Including scope and jig. 

Figure 1. Output Load 
(For tCHZ, tCLZ, tOHZ, tOLZ, tWHZ, tOW) 





20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (pF) 


— Zo = 50£2 — 


Figure 3. Alternate Lumped Capacitive Load, 
Typical Derating 


1.5V 
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Figure 2. Alternate Output Load 












































IDT7M1014(4Kx36) 

BiCMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = sy ± 1 0%, Ta = -55°C to +125°C or 0°C to +70°C) 


Symbol 

Parameter 

7M1014SXXG, 7M1014SxxGB 

-15(3) 

-20 

■25 

-35 


Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Unit 

1 Read Cycle 

tRC 

Read Cycle Time 

15 

— 

20 

— 

25 

— 

35 

— 

ns 

tAA 

Address Access Time 

— 

15 

— 

20 

— 

25 

— 

35 

ns 

tOE 

Output Enable Access Time 

_ 

8 

— 

10 

— 

12 

— 

20 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— , 

3 

— 

ns 

tOLZ"! 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOHZ"l 

Output Disable to Output in High Z 

— 

7 

— 

9 


11 

— 

15 

ns 

Write Cycle 

twc 

Write Cycle Time 

15 



20 



25 



35 



ns 

tAW 

Address Valid to End of Write 

14 

— 

15 

— 

20 

— 

30 

— 

ns 

tAS 

Address Set-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

12 

— 

15 

— 

20 

— 

30 

— 

ns 

tWR 

Write Recovery Time 

1 

— 

2 

— 

2 

' — 

2 

— 

ns 

tow 

Data Valid to End of Write 

10 

■ — 

12 

— 

15 

• — 

25 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZO 

Write Enable to Output in High Z 

— 

7 

— 

9 

— 

11 

— 

15 

ns 

tow<'i 

Output Active from End of Write 

0 



0 

— 

0 

— 

0 



ns 

tWDD 

Write Pulse to Data Delay 

— 

30 

— 

40 

— 

45 

— 

55 

ns 

tDDD>’> 

Write Data Valid to Read Data Delay 

- 

25 

- 

30 

— 

35 

- 

45 

ns 


NOTES; 28i9tbi09 

1 . This parameter is guaranteed by design but not tested. 

2. Port-to-Port delay through the F^M cells from the writing port to the reading port. 

3. Commercial specification only. 


TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE) ^^’2) 


ADDRESS 

M tRC ► 


^ > 

< 

tAA ► 



k tOH 

DATAout 






— tOH — 

1 

I 

2819 drw 05 


NOTEJ: 

1. R/W is high for Read Cycles. 

2. OE<Vil 
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IDT7M1014(4Kx36) 

BICMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE) 



tOE — — 

X 




- 

tOHZ (3) 


h-tOLZ^^ 





DATA VALID ^ 

^ Z7 





TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY 



two 


ADDRr ^ 

^ MATCH y 



U ^ — tWP ► 


R/Wr N 


tow ^ 


DATAin r 

> 

^ VALID y^ 




addrl 


MATCH 



tounn 




DATAOUTL 

> 

^ VALID 


«• tDDD ► 



NOTES: 

1 . RAV Is high for Read Cycles. 

2. Adress valid prior to OE transition low. 

3. This parameter is guaranteed by design but not tested. 
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IDT7M1014 (4K x 36) 

BiCMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE (EITHER SIDE) 



1 . R/Wis high during all address transitions. 

2. If OE is low during the write cycle, the write puise width must^ the larger of twp or (twz + tow) to allow the I/O drivers to turn 
off and data to be placed on the bus for the required tow. If OE is high, this requirement does not apply, and the write pulse 
can be as short as the specified twp. 

3. This parameter is guaranteed by design but not tested. 

4. During this period, the I/O pins are in the output state and input signals must not be applied. 


PACKAGE DIMENSIONS 



^ 1.200 

P BSC *1 


OOOO 

oo oo 

OOOO 

OOOO 

OOOO 

ooo 

ooo 

ooo 

OOOO 
OOOO 
OOOO 
OOOO 
o oo 


r 

Pin A1 


OOOOOOOOO 

ooo ooooo o 
OOO ooooo o 
ooooo 

OOOO 

ooo 
ooo 
ooo 

OOOO 
ooooo 

OOOOOOOOO 

OOOOOOOOO 

ooo ooooo o 


oo 


1 

1.200 

BSC 

J 


BOTTOM VIEW 
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A 

;;PX ® 

■ 

4Kx36 SYNCHRONOUS 

ADVANCE 



1 

DUAL-PORT STATIC RAM 

INFORMATION 

1 

1 

MODULE 

IDT7M1024 

Integrated Device Technology, Inc. 

1 




FEATURES: 

• High density 4K x 36 Synchronous Dual-Port SRAM 
module 

• 50MHz operation 

• IDT's BiCEMOS™ process technology 

• Architecture based on dual-port RAM cells 

— Allows full simultaneous access from both ports 

• Synchronous operation 

— 4ns setup to clock, 1 ns hold on all control, data, and 
address inputs 

— Data input, address, and control registers 

— Fast 15ns clock to data out 

— Self-timed write allows fast write cycle 

— 20ns cycle time, 50MHz operation 

• Clock enable feature 

• Single 5V (±1 0%) power supply 

• Multiple GND pins and decoupling capacitors for 
maximum noise immunity 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7M1024 is a 4K x 36 bit high speed synchronous 
Dual-Port static RAM module constructed on a co-fired ce- 
ramic substrate using four IDT7099 (4K x 9) Dual-Port RAMs. 
The IDT7M1024 module is designed to be used as a stand 
alone 36-bit Dual-Port static RAM. 

The IDT7099 (4K x 9) Dual-Port RAMs have registers on 
address inputs, control and data lines, providing for low set- 
up and hold times for the IDT7M1 024 module. 

The IDT7M1 024 module is packaged in a 1 44-pin ceramic 
PGA (Pin Grid Array), with a cycle time as fast as 20ns 
providing 50MHz operation. 

AH IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 



©1992 Integrated Device Technology, Inc. 


7.5 


DSC-7097/1 
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IDT7M1012 



Integrated Device Technology, Inc. 


2Kx36 

CMOS DUAL-PORT 
STATIC RAM MODULE 


FEATURES 

• High density 2K x 36 CMOS Duai-Port Static RAM 
module 

• Fast access times 

— Commercial: 25, 30, 40, 50, 60ns 

— Military: 30, 40, 50, 60, 70ns 

• Fully asynchronous read/write operation from either port 

• Surface mounted LCC packages allow through-hole 
module to fit on a 1 21 -pin PGA footprint 

• Single 5V (±1 0%) power supply 

• Multiple GND pins and decoupling capacitors for maxi- 
mum noise immunity 

• Inputs/outputs directly TTL compatible 

DESCRIPTION 

The IDT7M1012isa2Kx36highspeed CMOS Dual-Port 
static FtAM module constructed on a co-fired ceramic sub- 
strate using four IDT7012 (2K x 9) Dual-Port RAMs. The 


PIN CONFIGURATION^^) 


IDT7M101 2 modules are designed to be used as stand alone 
36-bit dual-port FtAM where on-chip hardware port arbitration 
is not needed. It is the users responsibility to ensure data 
integrity when simultaneously accessing the same memory 
location from both ports. 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. 

The IDT7M1 01 2 module is packaged in a 1 21 -pin ceramic 
PGA (Pin Grid Array), resulting in package dimensions of only 
1 .36" X 1 .36" X 0.28". Maximum access times as fast as 25ns/ 
30ns are available over the commercial/military temperature 
range. 

All IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

A 

GND 

L_RM(3) 

R_FVW(3) 

o 

CVJ 

O 

RJ/0(22) 

RJ/0(25) 

LJ/0{27) 

LJ/0(28) 

LJ/O(30) 

LJ/0(32) 

L_R/W(4) 

R_R/W(4) 

R_l/0(35) 

B 

LJ/0{18) 

RJ/0(18) 

RJ/0(19) 

R_l/0(21) 

RJ/0(23) 

RJ/0(24) 

RJ/0(26) 

LJ/0(29) 

LJ/0(31) 

LJ/0(33) 

VCC 

L_l/0(34) 

R_l/0(34) 

C 

LJ/0(19) 

L_l/0(23) 

VCC 

L_A(0) 

L_A(9) 

L_A(10) 

GND 

R_A(10) 

R_A(9) 

R_A(0) 

GND 

LJ/0(35) 

R_l/0(33) 

D 

LJ/O(20) 

LJ/0(24) 

L_A(1) 

GND 







R_A(1) 

R_l/0(27) 

R_l/0(32) 


LJ/0(21) 

LJ/0(25) 

L_A(2) 








R_A(2) 

R_l/0(28) 

RJ/0(31) 


LJ/0(22) 

LJ/0(26) 

L_A(3) 








R_A(3) 

R_l/0(29) 

R_l/O(30) 


GND 

L_CS 

GND 




PGA 

Top View 



GND 

R_CS 

GND 

H 

L_R/W(1) 

L_OE 

R_R/W(1) 








L_R/W(2) 

R_OE 

R_R/W(2) 

B 

L_l/O(0) 

RJ/0(3) 

L_A(4) 








R_A(4) 

LJ/0(15) 

R_l/0(17) 

1 

LJ/0(1) 

R_l/0(2) 

L_A(5) 








R_A(5) 

LJ/0(16) 

RJ/0(16) 

I 

L_l/0(2) 

RJ/0(1) 

GND. 

L_A(6) 

L A(7) 

L_A(8) 

GND 

R_A(8) 

R_A(7) 

R_A(6) 

VCC 

GND 

RJ/0(15) 

M 

L_l/0(3) 

R_l/O{0) 

VCC 

R_l/0(4) 

R_l/0(5) 

R_l/0{7) 

RJ/0(8) 

LJ/0(11) 

LJ/0(12) 

LJ/0(13) 

LJ/0(14) 

LJ/0(17) 

RJ/0(14) 

N 

L_l/0(4) 

L_l/0(5) 

L_l/0(6) 

L_l/0(7) 

L_l/0(8) 

R_l/0(6) 

L_1/0(9) 

LJ/O(10) 

RJ/0(9) 

R_l/O(10) 

RJ/0(11) 

RJ/0(12) 

RJ/0(13) 


1 2 3 4 5 6 7 8 9 10 11 12 13 

NOTES: 282idrwoi 

1 . For the IDT7M101 1 (1 K x 36 version), Pins C6 and C8 (L_A(10) and R_A(10) respectively) must be connected to VCC for proper operation of the 
module. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDnM1012(2Kx36) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL BLOCK DIAGRAMS 



L_R/W(3) 


R_A(0-10) 
R_l^(0-8) 
R_CS 
R OE 


R_RAA/(0) 

RJ/0(9-17) 


R_RyW(1) 

R_l/0{18-26) 


R_R/W(2) 

R_l/0(27-35) 


R_RyW{3) 


2821 dtw 02 


PIN NAMES 


Left Port 

Right Port ' 

Names 

L_CS 

R_CS 

Chip Selects 


R_R/W(1-4) 

ReadAA/rite Enables 

L_OE 

R_OE 

Output Enables 

L_A (0-10) 

R_A (0-10) 

Address Inputs 

L_l/0 (0-35) 

R_l/0 (0-35) 

Data Input/Outputs 

Vcc 

Power 

GND 

Ground 


2821 tbi 01 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

BHi 

Vcc 

Supply Voltage 

■a 

5.0 

5.5 

B, 

GND 

Supply Voltage 

0 

0 

0 

n 

ViH 

Input High Voltage 

2.2 

— 

6.0 

V 

ViL 

Input Low Voltage 

-0.5(^) 

— 

0.8 

V 


NOTE: 

1 . ViL = -3.0V for pulse width less than 20ns. 


2821 tbt 02 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°CtO+125°C 

OV 

5.0V±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


2821 tbI 03 


ABSOLUTE MAXIMUM RATINGS<^) 


Symbol 

Rating 

Commercial 

Military 

ES 

Vterm 

Terminal Voltage 
with Respect to 
GND 

—0.5 to +7.0 

-0.5 to +7.0 

V 

TA 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature 
Under Bias 

-55 to +125 

—65 to +135 

■ 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

■ 

lOUT 

DC Output 

Current 

50 

50 

mA 


I'lU I 

1 . Stresses greaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 
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IDT7M1012(2Kx36) 

CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


CAPACITANCE TABLE (Ta = +25“C, f = I .OMHz) 



Parameter 

Conditions 

Max. 

Unit 

CjN(1) 

Input Capacitance (Address, OE) 

V_IN = ov 

50 

PF 

CjN{2) 

Input Capacitance (Data, FVW) 

VJN = ov 

15 

PF 

COUT 

Output Capacitance (Data) 

V_OUT = ov 

15 

pF 


NOTE: 2621 tbi 05 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C or 0°C to +70°C) 


I Symboi | 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

m 

Input Leakage 

Vcc = Max. 

ViN = GND to Vcc 

— 

40 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS S ViH, VoUT = GND to Vcc 

— 

40 

pA 

VOL 

Output Low Voltage 

Vcc = Min. lOL = 4mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min. loH = -4mA 

2.4 

— 

V 


2821 tbI 06 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to •♦•125°C or 0°C to +70°C) 


Symboi 

Parameter 

Test Conditions 

Min. 

Max.*'^ 

Max.<^^ 

Unit 

Icc 


Vcc = Max., CS^ViL, 

Outputs Open, f = fMAX 

— 

1040 

1240 

mA 

ISB 

Standby Supply 

Current (Both Ports inactive) 

Vcc = Max., CS_L and CS_R ^ ViH 

Outputs Open, f = fWAX 

B 

260 

320 

mA 

ISB1 

Standby Supply 

Current (One Port Inactive) 

Vcc = Max., CS_L 0 CS s ViH 

Outputs Open, f = fWAX 


700 

800 

mA 

|SB2 

Full Standby Supply 

Current (Both Ports Inactive) 

CS_L and ^_R s Vcc -0.2V 

ViN > Vcc 0.2V or < 0.2V 

— 

60 

120 

mA 


NOTES; 

1. For commercial grade (0°C to +70°C) versions only. 

2. For military grade {-55°C to +125°C) versions only. 
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IDT7M1012(2Kx36) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GNDtoS.OV 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


+5V 2821tbl08 




— 'Including scope and jig. — 

Figure 1. Output Load 2821 dw 03 Figure 2. Output Load 282 i dm 04 

AC ELECTRICAL CHARACTERISTICS 


(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C or 0°C to +70'’C) 


Symbol 

Parameter 

7M1012SxxG,7M1012SxxGB I 

-25W 

-30 

-40 

-50 

-60 

-70 

Unit 








1 

I 

Read Cycle 

tRC 

Read Cycle Time 

m 




■a 


50 




70 


13 

tM 

Address Access Time 

— 

m 

— 

i^n 

— 

■a 

— 

i^n 

— 

IQ 

— 

■1 

^^1 

tACS 

Chip Select Access Time 

— 

m 

— 


— 

la 

— 

IQI 

— 

El 

— 

■1 

IQI 

tOE 

Output Enable Access Time 

— 

■a 

— 

■a 

— 

m 

— 


— 

1^1 

— 

aa 

13 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

IQI 

tCL2l’> 

Chip Select to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

IQI 

tCHZ<'> 

Chip Deselect to Output in High Z 

— 

m 

- 

■a 

— 

la 

— 

IQI 

— 

19 

— 

mm 

m 

tOLZ<’> 

Output Enable to Output in Low Z 

0 


0 


0 


0 


0 


0 



tOHZ <’• 

Output Disable to Output in High Z 

— 

■a 

— 

■a 

— 

■a 

— 

1^] 

. — 

aa 

— 

|[Q| 


tPU<'> 

Chip Select to Power Up Time 

0 


0 


0 


0 


0 


0 



tPD<’' 

Chip Deselect to Power Down Time 

— 

IQI 

— 


— 


— 

1^1 

— 

El 

— 

1^1 


Write Cycle 

twc 

Write Cycle Time 

IQI 

— 

1^1 

— 

m 

— 

^^1 

— 

aa 

— 

■1 

— 

13 

tew 

Chip Select to End of Write 

Wii 

— 

ra 

— 


— 


— 

aa 

— 


— 

IQI 

tAW 

Address Valid to End of Write 


— 

o 

— 

[Q| 

— 


— 

aa 

— 

^^1 

— 

23 

tAS 

Address Set-Up Time 

D 

— 

0 

— 

0 

— 


— 

0 

— 

0 

— 

13 

tWP 

Write Pulse Width 

1 

— 

o 

- 

mm 

— 

1^^ 

- 

o 

- 

^^1 

— 

1^2 

tWR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

23 

tow 

Data Valid to End of Write 

■a 

- 

la 

— 


— 

IQ 

— 

on 

— 

IQ 

- 

O 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

0 

- 

2^1 

tOHZ<'> 

Output Disable to Output in High Z 

— 

m 

— 

la 

— 

la 

— 

IQ 

— 

IQI 

— 

1^1 

1^3 

tWHZ"’ 

Write Enable to Output in High Z 

— 

■a 

— 

■a 

— 

aa 

— 


- 

IQI 

- 

mm 

1^1 

tow"* 

Output Active from End of Write 

0 


_2J 

- 

0 


0 


0 

- 

0 


I3i 


NOTES: 2821 tbi 09 

1 . This parameter is guaranteed by design but not tested. 

2. Port-to-Port delay through the fWM cells from the writing port to the reading port. 

3. Preliminary specification only. 


7.6 


4 






























































IDT7M1012(2Kx36) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE) 


ADDRESS 


DATAout 




tRC 


tAA 




>^XX> ^ 




tOH 




tOH 


TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE) 



NOTES: 

1 . R/W is high for Read Cycles 

2. Device is continuously enabled, CS < Vil. 

3. Mdresses valid prior to or coincident with CS transition low 

4. OE<Vil 

5. To access RAM, CS = L. 

6. This parameter is guaranteed by design but not tested. 
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IDT7M1012 (2K X 36) 

CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 



NOTEJ: 

1 . R/W must be high during ali address transitions; _ 

2. A write occurs during the overlap (t\^ of a low CS and a low R/W for memory array writing cycle. 

3. tWR is measured from the earlier of CS or R/W going high to the end of write cycle. 

4. Duringjhis period, the I/O pins are in the output state and input sjgnals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is low during a R/W controlled write cycle, the write^lse width must be thejarger of twp or (twz + tow) to allow the I/O drivers to turn 
off and data to be placed on the bus for the required tow. It OE is high during an R/W controlled write cycle, this requirement does not apply. 

and the write pulse can be as short as the specified twp. 

9. This parameter is guaranteed by design but not tested. 
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IDT7tyi1012 {2K X 36) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PACKAGE DIMENSIONS 

1.325 


K- 


1.355. 


1.325 


1.355 


a 



) 

u 

nm nm 

[ 



0.260 

MAX. 


Lr 


0.280 

MAX. 


0.125 

0.175 


inL 


r=rii 


i 




IT 




0.040 0.016 0.100 

0.060 0.020 BSC 



0.040 

0.060 


I I 

l^BSC ^ 




ooo o 

OOOO 

OOOO 

ooo 
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oooo ooooo 
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ooo 
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Integrated Device Technology, Inc. 


128KX16 

64Kx16 

32Kx16 

CMOS DUAL-PORT RAM 
(SHARED MEMORY MODULE) 


IDT7MB6036 

IDT7MB6046 

IDT7MB6056 


FEATURES: 

• High density 2 megabit/1 megabit/51 2K-bit CMOS Dual- 
Port static RAM (shared memory modules) 

• Fully asynchronous read/write operation from either port 

• Port arbitration/multiplexing logic by custom FCT chip set 

• Memory array comprised of industry standard static RAM 
component 

• Fast access time 

- 40ns (max.) 

• Versatile controls: BUSY output flag and separate con- 
trols for lower and upper byte writes on each port 

• Master/Slave control on-board for expanding word width 

• Multiple GND and Vcc pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Single 5V (±1 0%) power supply 


DESCRIPTION: 

The Shared Memory Module provides two ports with sepa- 
rate control, address and Data I/O pins that permit independ- 
ent access for read or writes to any location in the memory 
array. Using the on-board Master/Slave input allows these 
modules to be used as building blocks in 32-bit or more-bit 
systems requiring full speed operation without additional 
discrete logic. 

In the Master Mode, the Shared Memory Module arbitrates 
asynchronously between the left and right ports CS inputs. The 
first to arrive is granted exclusive access to the entire RAM 
array for as long as its CS is asserted. If both ports a ttempt 
simultaneous access, the losing port will have its BUSY 
asserted until the winning port completes it access, at which 
time the second port will be granted its own exclusive access 
to the entire RAM array. See application note AN-74 for more 
details regarding proper module operating modes. 


FUNCTIONAL BLOCK DIAGRAM<^> 



L/Rqut 

SELout 

CSr 

DSLr 

D^r 

R/Wr 

A15R 

A16R 

BSYr or SELiN 


Ao-14R 


D0-7R 

OELr 


D 8-1 S R 

OEHr 
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IDT7MB6036/6046/6056 (128K/64K/32K x 16) 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 


Vcc 

d 

1 



51 

GND 

GND 

100 

• 


50 

□ 

GND 

CSl 

□ 

2 



52 

CSr 

BSY L or l_/R IN 

99 

• 


49 

□ 

BSY R or SEL in 

R/Wl 

q 

3 



53 

FVWr 

L/Rl 

98 

• 


48 

□ 

SELout 

DSLl 

□ 

4 



54 

DSLr 

GND 

97 

• 


47 

□ 

M/S 

DSUl 

c 

5 



55 

DSUr 

Di5L 

96 

• 


46 

□ 

D15R 

A 16L 

□ 

6 



56 

Ai6R 

Di4L 

95 

• 


45 

□ 

Di4R 

Ai5L 

c 

7 



57 

Ai5R 

Di3L 

94 

• 


44 

□ 

Di3R 

Ai4L 

c 

8 



58 

Ai4R 

Di2L 

93 

• 


43 

□ 

D12R 

GND 

c 

9 



59 

GND 

GND 

92 

• 


42 


Vcc 

Ai3L 

c 

10 



60 

Ai3R 

D 11 L 

91 

• 


41 

□ 

D 11 R 

Ai2L 

c 

11 



61 

Ai2R 

D 10 L 

90 

• 


40 

□ 

Dior 

Aiil 

□ 

12 



62 

Aiir 

DgL 

89 

• 


39 

□ 

DgR 

Aiol 

c 

13 



63 

Aior 

Dbl 

88 

• 


38 

□ 

Dbr 

AgL 

c 

14 



64 

AgR 

OEDl 

87 

• 


37 

□ 

omjR 

Asl 

c 

15 



65 

Asr 

Dtl 

86 

• 


36 

□ 

D7R 

A7L 

r 

16 



66 

Ayr 

D6L 

85 

• 


35 

□ 

Dsr 

Asl 

L 

17 



67 

Asr 

Dsl 

84 

• 


34 


Dsr 

Asl 

C 

18 



68 

Asr 

D 4 L 

83 

• 


33 

□ 

D 4 R 

< 

O 

o 

c 

19 



69 

GND 

GND 

82 

• 


32 

□ 

GND 

A4L 

c 

20 



70 

A 4 R 

D 3L 

81 

• 


31 

□ 

Dsr 

A3L 

□ 

21 



71 

Asr 

D 2L 

80 

• 


30 

□ 

D2R 

A2L 

c 

22 



72 

A 2 R 

Dil 

79 

• 


29 

_J 

Dir 

Ail 

c 

23 



73 

Air 

Dol 

78 

• 


28 

□ 

Dor 

Aol 

c 

24 



74 

Aor 

OELl 

77 



27 

□ 

OELr 

GND 

c 

25 



75 

GND 

GND 

76 

• 


26 

□ 

Vcc 


2688 drw 02 


NOTES: 

1 . Pins 7 and 57 must be grounded for proper operation of the 7MB6046 module. 

2. Pins 6, 7, 56 and 57 must be grounded for proper operation of the 7MB6056 module. 


PIN DESCRIPTION 


Symbol 

Description 

Vcc 

Power 

GND 

Ground 

A 0 - 16 L 

Left Port Address 

D 0 - 1 SL 

Left Port Data 

A 0 -I 6 R 

Right Port Address 

D0-15R 

Right Port Data 

RAW 

Read/Write Control 

CS 

Active Low Chip Select 

D^ 

Data Strobe for Lower Byte 

D^ 

Data Strobe for Upper Byte 

OEL 

Output Enable for Lower Byte 

OEiJ 

Output Enable for Upper Byte 

BSYl or L/Rin 

Left Busy Output for Stand Alone or Master Mode. Left or Right Port Select Input for Slave Mode. 

B^r or SELin 

Right Busy Output for Stand Alone or Master Mode. RAM Array Select Input for Slave Mode. 

URout 

Left or Right Port Select Output on Master to be Connected to L/RJN Input on One or More Slaves 
when Width Expansion is Required. 

SELout 

RAM Array Select Output on Master to be Connected to SELJN Input on One or More Slaves when 
Width Expansion is Required. 

M/S 

Master/Slave signal for cascading master w/one or more slaves. 
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IDnMB6036/6046/6056 (128K/64K/32K x 16) 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

Oto+70 

IQI, 

Tbias 

Temperature Under Bias 

-10 to +85 

mm 

Tstg 

Storage Temperature 

-55 to +125 

wm 

lOUT 

DC Output Current 

50 

I I 


NOTE: 2688tbl02 

1 . Stressesgreaterthanthoselistedunder ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operationai sections of the specification is not 
implied. Exposure to absoiute maximum rating conditions for extended 
periods may affect reliability. 


CAPACITANCE 



Parameter 

Conditions 


Unit 

CiN 


> 

o 

II 

2 

> 

20 

mm 

COUT 

Output Capacitance 

VOUT = OV 

20 

PF 


2688 tbi 03 


COMMERCIAL TEMPERATURE RANGE 


RECOMMENDED 
DC OPERATING CONDITIONS 


Symbol 

Parameter 

miQi 

IWtl 


nog 

Vcc 

Supply Voltage 

■a 



■■ 

GND 

Supply Voltage 

0 I 

0 

0 1 

■■ 

ViH 

Input High Voltage 


— 


n: 

ViL 

Input Low Voltage 


— 


nl 


NOTE: 2688 tbI 04 

1 . ViL = -3.0V for puise width iess than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2688 Ibl 05 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0“C to -(■yO-’C) 


Symbol 

Parameter 

Test Conditions 

Min, 

Max. 

Unit 


Input Leakage Current 

Vcc= Max. 

ViN = GND to Vcc 

— 

15 

\xA 

|lLO| 

Output Leakage Current 

Vcc= Max. 

CS = ViH, VouT = GND to Vcc 

— 

15 

pA 

Icc 

Dynamic Operating Current 

Vcc = Max., ^ < ViL, 
f = fMAX, Output Open 

— 

520 

mA 

ISB 

Standby Power Supply Current 

CS>ViH, Vcc=MAX. 

Outputs Open, f = fMAX. 

— 

200 

mA 

VOH 

Output High Voltage 

Vcc = Min. 
loH = -8mA 

2.4 

— 

V 

VOL 

Output Low Voltage 

Vcc = Min. 
lOL = 16mA 


0.4 

V 


2688 tbi 06 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 
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IDT7MB6036/6046/6056 (128K/64K/32K x 16) 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


+5 V 



+5V 


DATAout 



Figure 1. Output Load 


'Including scope and jig. 


Figure 1. Output Load 
(for toHZ and toLz) 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 



-50 

- 

iO 


^0 

^85 


EHi 



lAnnuAf-.vi 


lAf-.VI 






prnn 

No Contention Read 

tRC 

Read Cycle Time 

m 


50 


60 


70 


85 


100 


as 

tAA 

Address Access Time 

— 

mm 

— 

11^ 

— 

Hi 

— 

HI 

— 

Hi 

— 


H 

tACS 

Chip Select Access Time 

— 

m 

— 


— 

60 

— 

70 

— 

85 

— 

100 

la 

tOE 



— 

— 


— 


— 

B 

— 

Hi 

— 

■a 

B3 

tOH 


B 

— 

wm 

— 

5 

— 

5 

— 

wm 

— 

5 

— 

BS 

tOLZh) 

OEto Output in Low-Z 

8 

— 

8 

— 

8 

— 

8 

— 

8 

— 

8 

— 

BBS 

tOHZC) 

^to Output in High-Z 

— 

mm 

— 

mm 

— 

mm 

— 


— 

Hi 

— 

mm 

i^i 

No Contention Write 

two 

Write Cycle Time 

wm 

— 


— 

BS 

— 

HI 

— 

Hi 

— 

BBBi 

— 


tAW 

Address Valid to End of Write 


— 

mm 

— 

i^a 

— 

HI 

— 

mm 

— 


— 

H 

tew 

CSto End of Write 


— 

■a 

— 

msm 

— 

BSW 

— 

wm 

— 

HS 

— 

H 

tAS 

Address Set-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 


— 

0 

— 

H 

tCDS 

CSto Data Strobe 

wm 

— 

mm 

— 

mm 

— 

15 

— 

mm 

— 

mm 

— 

BS 

tDS 

Data Strobe Width 

BW 

— 

wm 

— 

BeW 

— 

35 

— 

i^a 

— 

lai 

— 

BB 

tWR 

Write Recovery Time 

mm 

— 

wm 

— 

5 

— 

5 

— 

5 

— 

5 

— 

BH 

tow 

Data Valid to End of Write 

wm 

— 


— 

25 

— 

iBI 

— 

Hi 

— 

^ai 

— 

lia 

tDH 

Data Hold from End of Write 

5 

— 

mm 

— 

5 

— 

5 

. — 

HI 

— 

HI 

— 

BB 

Contention Read 

tCB 

CSto BUSY 

— 

wm 

— 

mm 

— 

mm 

— 

15 

— 

HI 

— 

20 

as 

tBD 

Busy Negate to Data Valid 

— 

B!B 

— 

Ha 

— 

B!1 



70 

— 

Hi 



B9 

wm 

Contention Write 

tCB 

CSto BUSY 

— 

12 

— 

12 

— 

12 

— 

15 

— 

20 

— 

20 


tBDS 

Busy Negate to Data Strobe 

wm 

— 

7 

— 

MM 

— 

10 

— 

15 

— 

15 

— 

aa 

Slave Timing 

tLR 

CS to L/R Output 

— 

mm 

— 

Bl 

— 

■D 

— 

15 

— 

IBI 

— 

20 

as 

tSEL 

CS to Select Output 

— 

14 

— 

14 

— 

14 

— 

15 

— 

20 

— 

20 

aa 

tAPS 

Arbitration Priority Set-up Time 

Bi 

— 

Bi 

— 

5 

— 

5 

— 

5 

— 

Hi 

— 

HQ 


NOTE: 2688tbl08 

1. This parameter guaranteed by design but not tested. 
























































































IDT7MB6036/6046/6056 (128K/64K/32K x 16) 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 


TIMING WAVEFORM OF WRITE CYCLE (CS CONTROLLED ) 


ADDRESS 


TIMING WAVEFORM OF WRITE CYCLE (DS CONTROLLED ) 


< 

tOH ► 


-1 



* 1 




NOTE£; 

1. R/W=Vih. 

2. Transition is measured +200mV from steady state with 5pF ioad (including scope and jig. This parameter guaranteed by design, but not tested. 


5 




IDT7MB6036/6046/6056 (128K/64K/32K x 16) 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCtAL TEMPERATURE RANGE 


TIMING WAVEFORM OF CONTENTION READ, (CS ARBITRATION) 

CSl valid FIRST; 

L AND R W W 

addr__A ^ A 



2688 drw 08 


TIMING WAVEFORM OF CONTENTION WRITE, (CS ARBITRATION) 


CSh valid FIRST; 

landr w w 

addr ^ A 



2688 dnv 09 


TIMING WAVEFORM OF SLAVE^^) 


CS 

(TO MASTER) 


DRout 
(FROM MASTER) 


SELout 
(FROM MASTER) 

2688 drw 10 


NOTES: 

1 . Ups is only necessary to guarantee left side access. Within this set-up time, one side or the other will gain access, but neither will have priority. 

2. CS inputs are ignored when configured as a Slave, allowing the Master to control port selection with L/R_OUT and SEL_OUT signals. 







IDT7MB6036/6046/6056 (128K/64K/32K X 16) 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 
7MB6036 



BOTTOM VIEW 






IDT7MB6036/6046/6056 (128K/64K/32K x 16) 

CMOS DUAL-PORT RAM SHARED MEMORY MODULE 


COMMERCIAL TEMPERATURE RANGE 








■ ■■ J 


1 

64Kx16 

PRELIMINARY 




32Kx16 

IDT7MB1006 


1 

CMOS DUAL-PORT 

IDT7MB1008 

Integrated Device Technology, Inc. 

1 

STATIC RAM MODULE 






FEATURES 

• High density 1 M/512K CMOS dual-port static RAM 
module 

• Fast access times: 25ns (max.) 

• Fully asynchronous read/write operation from either port 

• Easy to expand data bus width to 32 bits or more using 
the master/slave function 

• Separate upper and lower byte control 

• ^chip port arbitration logic 

• INT flag for port-to-port communication and BUSY flag for 
maintaining data coherency 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Surface mounted PQFP (plastic quad flatpack) compo- 
nents on a 132-pin FR-4 QIP (Quad In-line Package) 

• Single 5V (±1 0%) power supply 

• Input/outputs directly TTL compatible 

PIN CONFIGURATION 


GND 

1 • 


67 

GND 

GND 

132> 

. 66 

GND 

M/F 

2 • 


68 

GND 

GND 

131 • 

. 65 

GND 

Vcc 

3 • 


69 

Vcc 

Vcc 

130* 

• 64 

Vee 

L BDSY(0) 

4 • 


70 

L INT 

R BUSY(0) 

129 • 

. 63 

R INT 

L_A(0) 

5 • 


71 

L.A(1) 

R A(0) 

128 • 

.62 

R_A(1) 

L A(2) 

6 • 


72 

L_A(3) 

R_A(2) 

127. 

. 61 

R_A(3) 

L_A(4) 

7 • 


73 

L_A(5) 

R_A(4) 

126 • 

. 60 

R_A(5) 

GND 

8 • 


74 

GND 

GND 

125 1 

. 59 

GND 

L_A(6) 

9 • 


75 

L_A(7) 

R_A(6) 

124 « 

.58 

R-A(7) 

LA(8) 

10 . 


76 

L.A(g) 

R A(8) 

123. 

. 57 

R A{9) 

L BUSY(4) 

11 • 


77 

L BUSY(1) 

R BUSY(4) 

122. 

. 56 

R BUSY(1) 

L_A(10) 

12 . 


78 

L-A(11) 

R_A(10) 

121 . 

. 55 

R_A(11) 

L A(12) 

13 • 


79 

L_A(13) 

R A(12) 

120, 

• 54 

R A(13) 

L A(14) 

14 . 


80 

L_A(15) 

R_A(14) 

119* 

.53 

R A(15) 

L LB 

15 • 


81 

L DB 

R LB 

iie« 

• 52 

R UB 

L BUSY(2) 

16 • 


82 

L BUSY(5) 

R BUW(2) 

117. 

*51 

R BUSY(5) 

GND 

17 • 


83 

GND 

GND 

116« 

• 50 

GND 

Vcc 

18 • 


84 

Vcc 

Vcc 

115« 

• 49 

Vcc 

L CS 

19 • 


85 

L SEM 

R CS 

114« 

• 48 

R 5EM 

L R/W 

20 • 


86 

L_0E 

R_R/W 

113« 

• 47 

R_OE 

LJ/O(0) 

21 • 


87 

LJ/0(1) 

RJ/O(0) 

112. 

• 46 

RJ/0(1) 

L 1/0(2) 

22 • 


88 

LJ/0(3) 

RJ/0{2) 

111 • 

• 45 

RJ/0(3) 

L BUSY(6) 

23 • 


89 

L_BUSY(3) 

R BUSY(6) 

110. 

• 44 

R_BUSY(3) 

U/0(4) 

24 • 


90 

LJ/0(5) 

RJ/0(4) 

109. 

• 43 

RJ/0(5) 

LJ/0(6) 

25 • 


91 

LJ/0(7) 

R 1/0(6) 

108* 

• 42 

RJ/0(7) 

GND 

26 • 


92 

GND 

GND 

107* 

• 41 

GND 

L 1/0(8) 

27. 


93 

LJ/0(9) 

RJ/0(8) 

106* 

• 40 

R_l/0(9) 

L 1/0(10) 

28 • 


94 

LJ/0(11) 

R 1/0(10) 

105« 

• 39 

R_l/0(11) 

L 1/0(12) 

29 • 


95 

LJ/0(13) 

R 1/0(12) 

104« 

• 38 

R 1/0(13) 

L 1/0(14) 

30 • 


96 

LJ/0(15) 

R 1/0(14) 

103« 

• 37 

RJ/0(15) 

Vcc 

31 • 


97 

Vcc 

Vcc 

102* 

• 36 

Vcc 

L BUSY(7) 

32 • 


98 

GND 

R BUSY(7) 

101« 

• 35 

GND 

GND 

33 • 


99 

GND 

GND 

100* 

• 34 

GND 


2803 dtw 01 

QIP 

TOP VIEW 


NOTES: 

1 . For the IDT7MB1 008 (32Kx 1 6) version, Pins 53 & 80 must be connected 
to GND for proper operation of the moduie. 


DESCRIPTION: 

The IDT7MB1 006/1 008 is a 64K x 1 6/32K x 1 6 high-speed 
CMOS dual-port static RAM module constructed on a multi- 
layer epoxy laminate (FR-4) substrate using eight IDT7025 
(8K X 16) dual-port RAMs or depopulated using only four 
IDT7025 dual-port RAMs. The IDT7MB1 006/1 008 module is 
designed to be used as stand-alone dual-port RAM or as a 
combination master/slave dual-port RAM for 32-bit or wide 
word systems. Using the IDT master/slave approach in such 
system applications results in full-speed, error-free operation 
without the need for additional discrete logic. 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilit ating 
port -to-port com munication via additional control signals SEM 
and INT. BUSY flags are provided to maintain data coherency 
between ports. 

The IDT7MB1 006/1 008 module is packaged on a FR-4 
1 32-pin QIP (Quad In-line Package) with dimensions of only 
3.51 " X 1 .61 " X 0.31 ". Maximum access times as fast as 25ns 
are available over the commercial temperature range. 

All inputs and outputs of the IDT7MB1 006/1008 are TTL 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refresh- 
ing for operation of the module. 


PIN NAMES 


Left Port 

Right Port 

Description 

L_A(0-15) 

R_A (0-15) 

Address Inputs 

LJ/0 (0-15) 

RJ/0 (0-15) 

Data Inputs/Outputs 

L_R/W 

R_Fm 

Read/Write Enables 

L_CS 

R_CS 

Chip Select 

L_OE 

R_OE 

Output Enable 

L_BUSY (0-7) 

R_BUSY (0-7) 

Busy Flags 

L_ir?r 

r_TnT 

Interrupt Flag 

L_SEM 

R.SEM 

Semaphore Control 

M/S 

Master/Slave Control 

Vcc 

Power 

GND 

Ground 
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COMMERCIAL TEMPERATURE RANGE 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL BLOCK DIAGRAM 

7MB1006 



7MB1008 



R_j^-15 

R [j 

R_UB 

Hjm 

R_OE 

R_Ao-12 

R_CS 

R_A13 

R_A14 


R_BUSYo-3 


R_SEM 

R_INT 


M/S 

2S03 drw 03 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to + 70°C 

OV 

5.0V±10% 


2803 tbi 02 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

- 

6.0 

V 

ViL 

Input Low Voltage 


- 

0.8 

V 


NOTE: 2803 tbI 03 

1 . VIL (min.) = -3.0V for pulse >vidth less than 20ns. 


ABSOLUTE MAXIMUM RATINGS^^) 


Symboi 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

—0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2803 tbi 04 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE^''^ (TA = +25“C, f = 1 .OMHz) 


Symbol 

Parameter 

Test Conditions 

7MB1006/B 

Max. 

Unit 

CiNI 

Input Capacitance 
(cs, bDsy, sa^, IFTT) 

ViN = OV 

15/15 

PF 

ClN2 

Input Capacitance 
(Data, Address, 

All Other Controls) 

ViN = OV 

100/60 

PF 

COUT 

Output Capacitance 
(Data) 

VoUT = OV 

100/60 

pF 


NOTE: 2803 tbi 05 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc=5.0V ± 1 0%, Ta = O^’C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7MB1006 

Min. Max. 

IDT7MB1008 

Min. Max. 

Unit 

|CC2 

Dynamic Operating 
Current 

(Both Ports Active) 

Vcc = Max.,"^ < ViL, S^ > ViH 

Outputs Open, f = (max 


960 


680 

mA 

Icci 

Dynamic Operating 
Current 

(One Port Active) 

Vcc = Max., L_CSor R_CS> Vih, 

Outputs Open, f = fMAX 


760 


480 

mA 

|SB1 

Standby Supply 

Current 
(TTL Levels) 

Vcc = Max., L_CS'and R_CS'> ViH 

Outputs Open, f = fMAX 

L_SEM and R_SEM > Vcc - 0.2V 


565 


285 

mA 

|SB2 

Full Standby 

Supply Current 
(CMOS Levels) 

L_CS and R_CS > Vcc - 0.2V 

ViN > Vcc - 0.2V or < 0.2V 

L_SEM and R_SEM > Vcc - 0.2V 


125 


65 

mA 


2803 tbi 06 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

( Vcc=5.0V + 1 0%, Ta = 0“C to +70“C) 


Symbol 

Parameter 

Test Conditions 

IDT7MB1006 

Min. Max. 

IDT7MB1008 
Min. Max. 

Unit 


Input Leakage 
(Address & Other Controls) 

Vcc = Max. 

ViN = GND to Vcc 

— 

80 

— 

40 

pA 


Input Leakage 

(Data, CS, BUSY, SEMJNT) 

Vcc = Max. 

ViN = GND to Vcc 

— 

10 

— 

10 

pA 

|lLO| 

Output Leakage 
(Data) 

Vcc = Max. 

CSS ViH, VouT = GND to Vcc 

— 

80 

— 

40 

pA 

VOL 

Output Low Voltage 

Vcc = Min. IOL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min. lOH = -4mA 

2.4 

— 

2.4 

— 

V 


2803 tbi 07 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2803 tbI 08 


+5 V 



+5V 



Figure 2. Output Load 
(for tCLZ, tCHZ, tOLZ. tOHZ, tWHZ, tOW) 


’Including scope and jig. 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

( Vcc = 5.0V ± 1 0%, Ta = 0“C to +70“C) 




7MB1006SXXK or 7MB1008SxxK 




-25<*> 

.30<'> 

-35 

-40 

■ 

Symbol 

Parameter 

Min. Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tACS*^* 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tOE 

Output Enable Access Time 

— 

13 

— 

15 

— 

20 

— 25 

ns 

tOH 

Output Hold From Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tcu'^) 

Chip Select to Output in Low Z 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tCHZ*'* 

Chip Deselect to Output in High Z 

— 

18 

— 

20 

— 

20 

— 

20 

ns 

tOLz0> 

Output Enable to Output in Low Z 

3 — 

3 

— 

3 

— 

3 — 

ns 

tOHZ<'> 

Output Disable to Output in High Z 

— 

18 

— 

20 

— 

20 

— 

20 

ns 

tpu(i) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD*^* 

Chip Disable to Power Down Time 

— 

50 

— 

50 

— 

50 

— 

50 

ns 

tSOP 

SEM Flag Update Pulse (OE or SEM) 

12 

— 

12 

— 

15 

— 

15 

— 

ns 

Write Cycle 

twc 

Write Cycle Time 

25 

— 

30 

- 

35 

- 

40 

— 

ns 

tcw(2) 

Chip Select to End of Write 

20 

- 

25 — 

30 

- 

35 

- 

ns 

tAW 

Address Valid to End of Write 

20 

- 

25 

- 

30 

- 

35 

- 

ns 

US1(3) 

Address Set-up to Write Pulse Time 

5 

- 

5 

- 

5 

- 

5 

— 

ns 

tAS2 

Address Set-up to CS Time 

0 

— 

0 

— 

0 — 

0 

— 

ns 

tWP 

Write Pulse Width 

20 

- 

25 

- 

30 

- 

35 

- 

ns 

tWR*'*’ 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tow 

Data Valid to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

ns 

toH'"*’ 

Data Hold Time 

0 

- 

0 

- 

0 — 

0 

— 

ns 

tOHzl') 

Output Disable to Output in High Z 

— 

18 

— 

20 

— 

20 

- 

20 

ns 

tWHzO) 

Write Disable to Output in High Z 

- 

18 

- 

20 

- 

20 

- 

20 

ns 

towO'^) 

Output Active from End of Write 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tSWRD 

SEM Flag Write to Read Time 

10 

- 

13 

- 

15 

- 

15 

- 

ns 

tSPS 

SEM Flag Contention Window 

10 

— 

13 

— 

15 

— 

15 

— 

ns 


NOTES: 2803 tbi 09 

1 . This parameter is quaranteed by de sign but not tested. 

2. To access I^M ^ < Vil and SEM > Vih. To access semaphore, Vih and SEM < Vil 

3. t^si = 0 if R/W is asserted iow simultaneousiy with or after the CS low transition. 

4. For CS controlled write cycles, tWR= 5ns, tDH= 5ns, tow= 5ns. 

5. Preliminary specifications only. 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±10%, TA = 0“C to +70°C) 


Symbol 

Parameter 

I 7MB1006SxxKor7MB1008SxxK 

Unit 

-50 

-65 

-80 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


tRC 

Read Cycle Time 

50 

- 

65 

i 

80 

— 

ns 

tAA 

Address Access Time 

— 

50 

— - 

65 

— 

80 

ns 

Ucs^^* 

Chip Select Access Time 

— 

50 

— 

65 

— 

80 

ns 

tOE 

Output Enable Access Time 

- 

30 

- 

35 

— 

40 

ns 

tOH 

Output Hold From Address Change 

3 

- 

3 

- 

3 

- 

ns 

tCLZ^') 

Chip Select to Output in Low Z 

3 

i 

3 — 

3 

— 

ns 

tCHZ<’> 

Chip Deselect to Output in High Z 

— 

25 

— 

30 

— 

35 

ns 

tOLZ*^* 

Output Enable to Output in Low Z 

3 

- 

3 

— 

3 

— 

ns 

tOHZ*^' 

Output Disable to Output in High Z 

— 

25 

- 

30 

— 

35 

ns 

tPU*'* 

Chip Select to Power Up Time 

0 

- 

0 

— 

0 

— 

ns 

tPD^'* 

Chip Disable to Power Down Time 

- 

50 

- 

50 

- 

50 

ns 

tSOP 

SEM Flag Update Pulse (OE or SEM) 

15 

— 

20 

— 

20 

— 

ns 


two 

Write Cycle Time 

50 

— 

65 

— 

80 

— 

ns 

tew® 

Chip Select to End of Write 

40 

— 

50 

— 

55 

— 

ns 

tAW 

Address Valid to End of Write 

40 

— 

50 

— 

55 

— 

ns 

tAS1® 

Address Set-up to Write Pulse Time 

5 

— 

5 

— 

5 

— 

ns 

tAS2 

Address Set-up to CS Time 

0 — 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

40 

— 

45 

— 

50 

— 

ns 

tWR® 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tow 

Data Valid to End of Write 

35 

— 

40 

— 

45 

— 

ns 

tDH® 

Data Hold Time 

0 

— 

0 

— 

0 

— 

ns 

tOHZ^^* 

Output Disable to Output in High Z 

— 

25 

— 

30 

— 

35 

ns 

tWHZ^’* 

Write Disable to Output in High Z 

— 

25 

— 

30 

— 

35 

ns 

tOW*''^' 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

ns 

tSWRD 

SEM Flag Write to Read Time 

15 

— 

15 

— 

15 

— 

ns 

tSPS 

SEM Flag Contention Window 

15 

- 

15 

- 

15 

- 

ns 


NOTES: 

1 . This parameter is quaranteed by de sign but not tested. 

2. To access RAM CS < Vil and SEM > Vih. To access semaphore, CS > Vih and SEM < Vil. 

3. tAsi= 0 if R/W is asserted iow simultaneousiy with or after the CS low transition. 

4. For ^ controlled write cycles, twR= 5ns, tDH= 5ns, tow= 5ns. 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 




-25<") 

-301’’) 

-35 

-40 


Symbol 

Parameters 

Min. 

Max. 

Min 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

BDS? Cycle ■ MASTER MODE'^) 

tBAA 

BUSY Access Time from Address 

— 

25 

- 

30 

- 

35 

- 

40 

ns 

tBDA 

BUSY Disable Time from Address 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tBAC 

BUSY Access Time to Chip Select 

— 

20 

- 

25 

— 

30 

- 

35 

ns 

tBDC 

BUSY Disable Time to Chip Select 

- 

20 

- 

25 

- 

30 

- 

30 

ns 

tAPS*®> 

Arbitration Priority Set-up Time 

5 

— 

5 

- 

5 

— 

5 

- 

ns 

tBDD 

BUSY Disable to Valid Time 

— 

Note 9 

- 

Note 9 

- 

Note 9 

— Note 9 

ns 

IDs? Cycle -Slave Mode'^> 






tWB^^* 

Write to BUSY Input 

0 

- 

0 — 

0 

- 

0 — 

ns 

tWH<®l 

Write Hold After BDsy 

15 

- 

20 

- 

25 

- 

25 

- 

ns 

Port-to-Port Delay Timing 

tWDD'®) 

Write Pulse to Data Delay 

— 50 

- 

55 

- 

60 

- 

65 

ns 

tDDD*®' 

Write Data Valid to Read Data Valid 

- 

35 

- 

40 

- 

45 

- 

50 

ns 

Interrupt Timing 


Address Set-up Time 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

tWR<^“' 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tiNS 

Interrupt Set Time 

- 

20 

- 

25 

- 

30 

- 

35 

ns 

tiNR 

Interrupt Reset Time 

- 

20 

- 

25 

— 

30 

- 

35 

ns 


NOTES: 2803 tbi 11 

1 . This parameter is_guaranteed by de sign but not tested. _ 

2. To access RAM, CS s Vil and SEM s Vih, To access semaphore, CS 2 Vih and SEM 2 Vil. 

3. When the module is being used in the Master Mode (M/S 2 Vih). 

4. When the module is being used in the Slave Mode (M/S 2 Vil). 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

6. To ensure that the earlier of the two ports wins. 

7. To ensure that the write oycle is inhibited during contention. 

8. To ensure that a write cycle is completed after contention. 

9. tBDD is a calculated parameter and is the greater of 0, twoo - twp (actual), or tooD - twp (actual). 

1 0. If CS is used to control interrupt, then tAS=0 and twR= 5ns, 

11. Preliminary specifications only. 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

( VCC = 5.0V ± 1 0%, Ta = 0"C to +70°C) 




-50 

-65 

-80 


Symbol 

Parameters 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

BUSY Cycle - MASTER MODE*®' 

tBAA 

BUSY Access Time from Address 

- 

50 

- 

55 

- 

55 

ns 

tBDA 

BUSY Disable Time from Address 

- 

45 

- 

45 

- 

45 

ns 

tBAC 

BUSY Access Time to Chip Select 

- 

45 

— 

50 

- 

55 

ns 

tBDC 

BUSY Disable Time to Chip Select 

- 

40 

- 

45 

- 

45 

ns 

tAPS<®> 

Arbitration Priority Set-up Time 

5 

- 

5 

- 

5 

— 

ns 

tBDD 

BUSY Disable to Valid Time 

- 

Note 9 

- 

Note 9 

- 

Note 9 

ns 

BUSYCycle- Slave Mode^ 

tWB^^* 

Write to BUSY Input 

0 

- 

0 

- 

0 

- 

ns 

tWH<®> 

Write Hold After BDsY 

25 

- 

30 

- 

30 

- 

ns 

Port-to-Port Delay Timing 

tWDD*®) 

Write Pulse to Data Delay 

— 

70 

— 

85 

- 

95 

ns 

tDDD*®^ 

Write Data Valid to Read Data Valid 

— 

55 

— 

70 

- 

80 

ns 

Interrupt Timing 

Us'^o) 

Address Set-up Time 

5 

- 

5 

- 

5 

- 

ns 

tWR(’°) 

Write Recovery Time 

0 

- 

0 

- 

0 

— 

ns 

tiNS 

Interrupt Set Time 

— 

45 

— 

45 

- 

55 

ns 

tINR 

Interrupt Reset Time 

- 

45 

- 

45 

- 

55 

ns 


NOTES: 

1. This parameter is guaranteed by de sign but not tested. 2803 tbi 12 

2. To access RAM, CS ^ Vil and SEM S Vih. To access semaphore, CS > Vih and SEM S Vil. 

3. When the moduie is being used in the Master Mode (fWS s Vih). 

4. When the module is being used in the Slave Mode (M/S ^ Vil). 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

6. To ensure that the earlier of the two ports wins. 

7. To ensure that the write cycle is inhibited during contention. 

8. To ensure that a write cycle is completed after contention. 

9. tBDD is a calculated parameter and is the greater of 0, twoo - twp (actual), or toDO - twp (actual). 
lO.lfCS is used to control interrupt, then tAS=0and twR= 5ns. 


TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE)^^ ^’^) 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TlIVlING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE)<^’^’®> 



NOTK: 

1 . R/W is High for Read Cycles 

2. Device is continuously enabled. CS = Low. UB or LB = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low. 

4. OE = Low. 

5. To access RAM, CS'= Low, UB or LB = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF READ CYCLE NO. 3 (UB OR LB CONTROLLED TIMING)^^’^’^’®) 


ADDRESS 

ui 

or 

li 


CS 


DATAout 


IX 


tRC 


tAA 


X 


X 


tACS 


• tCLZ (6) • 




X 


■ tOH 


X 


X 


tCHZ (6) ■ 


2[XX> 


NOTK: 2803drw08 

1. RA/V is High for Read Cycles 

2. Device is continuously enabled. CS = Low. UB or LB = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low. 

4. ^ = Low. 

5. To access RAM, CS = Low UB or LB = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. This parameter is guaranteed by design but not tested. 
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IDT7MB1006/1008 {64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING)^^’^’®’®^ 



2. Device is continuously enabled. ^ = Low. DB or LB = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low. 

4. OE = Low. _ 

5. To access RAM, CS = Low, UB or LB = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is Low during a RAV controlled write cycle, the write pulse widt^must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tDW. If OE is High during a R/W controlled write cycle, this requirement does not apply and the write pulse width 
be as short as the specified twp. 

9. This parameter is guaranteed by design but not tested. 

TIMING WAVEFORM OF WRITE CYCLE NO. 2 ( CS, DB, LB CONTROLLED TIMING/^ 


ADDRESS 


UBorLB 



^ twc ► 


> 

e > 

c 


U tAW ► 




s 

tAS (6) ► 


/ — 

tWR(7) 

^ 

tWP (2) ► 

s 

s / 




RA/V 


DATAin 


X 


tDW- 


X 


■ tDH ■ 




DATA VALID 




NOTES: 2803 drw 10 

1. R/W must be high during all address transitions. _ 

2. A write occurs during the overlap (twp) of a Low U B or LB and a Low CS and a Low R/W for memory array writing cycle. 

3. tWR is measured from the earlier of CS or R/W (or SEM or R/W) going high to the end of write cycle. 

4. During this period, the I/O pins are in the output state and input signals rnust not be applied. 

5. If the CS or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz -i- tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 

9. This parameter is guaranteed by design but not tested. 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING (EITHER SIDE)<^) 


tOH 



2803 drw 1 1 


NOTE: 

1 . CS = High for the duration of the above timing (both write and read cycle). 


TIMING WAVEFORM OF SEMAPHORE CONTENTIONS^ 



2803 drw 12 

NOTES: 

1 . Dor = Dol = Low. L_CS = R_CS = High. Semaphore Flag is released form both sides (reads as ones from both sides) at cycle start. 

2. "A" may be either left or right port, "^is th e opp osite port from "A^ 

3. This parameter is measured from RAVa or SEMa going High to RAh/a or SEMb going High. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ WITH BUSY (M/S > ViHp 



NOTES: 

1 . To ensure tjiat the earlier of the two ports wins. 

2. l^CS = R_CS = Low 

3. OE = Low for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (M/S < 



•4 twc ► 


ADDRr y 

^ MATCH y 

C 

— 

I 

I 

tWP ► 




/ 

tDW ► 

tDH 


DATAin r 

) 

( VALID 

3 

< 





ADDRl X 


MATCH 





I 

wJ 




DATAout l 


y 

^ VALID 

NOTES: 



READ CYCLE 
RIGHT PORT 

WRITE CYCLE LEFT PORT ► 


1 . BUSY inputequals High for the writing port. 

2. L_CS = R_CS = Low SSOS drw 14 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE WITH BUSY (M/S < ViL) 



2803 drw 15 


WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CSTIMING^^) 



WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH TIMING^^) 



1 . All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "B" is the port opposite from "A". 

2. If tAPS is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 


WAVEFORM OF INTERRUPT TIMING<^) 



1 . All timing is the same for left and right ports. Port "A” may be either the left or right port. Port "B" is the port opposite from "A". 

2. See InterruptTruth Table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable is de-asserted first. 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


WAVEFORM OF INTERRUPT TIMING^^^ 



1 . All timing is the same for left and right ports. Port "A" may be either the left or right port. Port ’’B" is the port opposite from "A". 

2. See interruptTruth Table. 

3. Timing depends on which enable signal is asserted last. 

4. Timing depends on which enable is de-asserted first. 


TRUTH TABLE I: NON-CONTENTION READ/WRITE CONTROL<^> 2 , 3) 


Inputs'^^ 

Outputs 


CS 

R/W 

OE 

UB 

LB 


l/Oa - l/Ois 

I/O0-I/O7 

Mode 

H 

X 

X 

X 

X 

H 

Hi-Z 

Hi-Z 

Deselected: Power Down 

X 

X 

X 

H 

H 

H 

Hi-Z 

Hi-Z 

Both Bytes Deselected 

L 

L 

X 

L 

H 

H 

DATAin 

Hi-Z 

Write to Upper Byte Only 

Di 

L 

X 

H 


H 

Hi-Z 

DATAin 

Write to Lower Byte Only 

■■ 

L 

X 

L 

L 

H 

DATAin 

DATAin 

Write to Both Bytes 

L 

H 

L 

L 

H 

H 

DATAout 

Hi-Z 

Read Upper Byte Only 

L 

H 

L 

H 

L 

H 

Hi-Z 

DATAout 

Read Lower Byte Only 

L 

H 

L 

L 

L 

H 

DATAout 

DATAout 

Read Both Bytes 

X 

X 

H 

X 

X 

X 

Hi-Z 

Hi-Z 

Outputs Disabled 


NOTES: 2803 tbi 13 

1. Aol — Ai2?iAoR — A12H 


TRUTH TABLE II: SEMAPHORE READ/WRITE CONTROL 


Inputs 

Outputs 


CS 

R/W 

OE 

Db 

LB 


1/08 - I/O15 

I/O0-I/O7 

Mode 

H 

H 

L 

X 

X 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

X 

H 

L 

H 

H 

L 

DATAout 

DATAout 

Read Data in Semaphore Flag 

H 

_r 

X 

X 

X 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

X 

J" 

X 

H 

H 

L 

DATAin 

DATAin 

Write Dino into Semaphore Flag 

L 

X 

X 

L 

X 

L 

— 

— 

Not Allowed 

L 

X 

X 

X 

L 

L 

— 

— 

Not Allowed 


NOTES: 2803 tbi 14 

1. Aol — Ai2?iAoR — Ai2R 


INTERRUPT/BUSY FLAGS, DEPTHA/VIDTH EXPANSION, MASTER/SLAVE CONTROL, 
SEMPAHORES 

For more details regarding Interrupt/Busy flags, depth/width expansion, master/slave control, or semaphore operations, 
please consult the IDT7025 datasheet. 
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IDT7MB1006/1008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 
7MB1006 


3.490 



T 

0.100 

TYP. 


0.125 
_ 0.175 



4 - 


SIDE VIEW 


SIDE VIEW 



BOTTOM VIEW 
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IDT7MB1 006/1 008 (64K/32K X 16) 

CMOS DUAL-PORT STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 



7.8 


16 






Integrated Device Technology, Inc. 


8K/16KX9 

CMOS DUAL-PORT 

STATIC RAM MODULES 


PRELIMINARY 

IDT7M1004 

IDT7M1005 


FEATURES: 

• High density 8K/16K x 9 CMOS Dual-Port Static RAM 
modules 

• Fast access times 

— commercial: 30, 35, 45, 55, 65ns 
— military: 40, 45, 55, 65, 80, 100ns 

• Fully asynchronous read/write operation from either port 

• Expand data bus width to 1 8 bits or more using external 
arbitration 

• Surface mounted LCC packages allow through-hole 
module to fit on a 60-pin sidebrazed DIP 

• Single 5V (+1 0%) power supply 

• Inputs/outputs directly TTL compatible 

DESCRIPTION: 

The IDT7M1 004/1 005 are 8K/16K x 9 high speed CMOS 
Dual-Port static RAM modules constructed on a co-fired 
ceramic substrate using 8 IDT701 2 (2K x 9) Dual-Port RAMs 
or depopulated using only 4 IDT7012 Dual-Port RAMs. The 


IDT7M1 004/1 005 modules are designed to be used for stand 
alone 9-bit word width systerns where on-chip arbitration is 
not needed. It is the users responsibility to ensure data 
integrity when simultaneously accessing the same memory 
location from both ports. 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. 

The IDT7M1 004/1 005 modules are packaged in a 60-pin 
ceramic sidebrazed DIP (Dual In-line Package). Maximum 
access times as fast as 30ns are available over the commer- 
cial temperature range and 40ns overthe military temperature 
range. 

All IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 


FUNCTIONAL BLOCK DIAGRAMS 

IDT7M1005 (16Kx9) 


A13L 

A12L 

Ai 


3L— n 


CS1L- 


Ao-iol- 

^L- 

RyWL- 


l/OO-BL- 


70121 


CEl CERh 


Oo 01 02 03 
_74_FCT13^ 
04 Os 06 07 


CEl CErH 
70121 




70121 


CEl CERh 


CEl CErH 
70121 


70121 


H CEl CERh 


HCEl CErH 
70121 


70121 
CEl CEr 


Oo Oi 02 03 
_74FCT138 
04 Os 06 07 


CEl CEr 
70121 


■ I/Oo-SR 
BUSYr 

-R/Wr 
■OEr 
- Ao-ior 


CSiR 


^ Aiir 
f- A12R 
A13R 
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IDT7M1004/IDT7M1005 {8K/16K x 9) 

CMOS DUAL-PORT STATIC RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


IDT7M1004 (8Kx9) 


L CS 


L I/O 0 - 8 - 



PIN CONFIGURATION 


Vcc [2 

1 ^ 

60 

□ GND 

L_R/W □ 

2 

59 

□ R_R/W 

L_A(0) [3 

3 

58 

□ R_A(0) 

L_A(1) □ 

4 

57 

□ R_A{1) 

L_A(2) □ 

5 

56 

□ R_A(2) 

L_A(3) □ 

6 

55 

□ R_A(3) 

L_A(4) □ 

7 

54 

□ R_A(4) 

GND □ 

8 

53 

□ R_A(5) 

L_A(5) □ 

g 

52 

□ R_A(6) 

L_A(6) □ 

10 

51 

□ R_A(7) 

L_A(7) □ 

11 

50 

□ R_A(8) 

L_A(8) □ 

12 

49 

□ R_A(9) 

L_A(9) □ 

13 

48 

□ R_A{10) 

L_A{10) □ 

14 

47 

□ R_A{ii) 

L_A(11) 3 

15 

46 

□ R_A{12) 

Vcc 3 

16 

45 

□ GND 

L_A(12) 3 

17 

44 

□ R_A(13) 

L_A(13) 3 

18 

43 

□ R_OE 

L oeIZ 

19 

42 

□ R_cs 

L_^ 3 

20 

41 

□ RJ/O{0) 

L_l/O(0) 3 

21 

40 

□ RJ/0{i) 

LJ/0(1) 3 

22 

39 

□ R_l/0(2) 

L_l/0(2) 3 

23 

38 

□ GND 

L_l/0(3) 3 

24 

37 

□ R_l/0(3) 

L_l/0(4) 3 

25 

36 

□ R_l/0(4) 

L_l/0(5) 3 

26 

35 

□ R_l/0(5) 

LJ/0(6) 3 

27 

34 

□ R_l/0(6) 

L_l/0(7) 3 

28 

33 

□ R_i/0{7) 

L_l/0(8) 3 

29 

32 

□ R_l/0{8) 

GND 3 

30 

31 

3 Vcc 


DIP 

TOP VIEW 

2797 dtw 03 


PIN NAMES(^) 


Left Port 

Riqht Port 

Names 

L_CS 

R_CS 

Chip Selects 

L_R/W 

R_RA/V 

ReadAA/rite Enables 

L_OE 

R_OE 

Output Enables 

L_A (0-13) 

R_A (0-13) 

Address Inputs 

L_l/0 (0-8) 

R_l/0 (0-8) 

Data Input/Outputs 

Vcc 

Power 

GND 

Ground 


1 . On the I DT7M1 004 option (8 K x 9) L_Ai 3 and R_Ai sneedtobe connected 
to GND for proper operation of the module. 


ABSOLUTE MAXIMUM RATINGS^^) 


B 


1. Stresses greater than those listed underABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

—65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 
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IDT7M1004/IDT7M1005 (8K/16K x 9) 

CMOS DUAL-PORT STATIC RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED DC RECOMMENDED OPERATING 

OPERATING CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE 


Symbol 

Parameter 

Min. 

Typ. 

Max. 


Vcc 

Supply Voltage 

mm 

5.0 

5.5 

n 

GND 

Supply Voltage 

0 

0 

0 

D 

VIH 

Input High Voltage 

2.2 

— 

6.0 

D 

ViL 

Input Low Voltage 

-0.5(’> 

— 

0.8 

V 


NOTE: 2797 tbi 03 

1 . ViL > -3.0V for pulse width less than 20ns. 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°Cto +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

ov 

5.0V ±10% 


CAPACITANCE TABLE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

IDT7M1004 

Max. 

IDT7M1005 

Max. 

Unit 

CJN(1) 

Input Capacitance 
(AO-10, OE, RA/V) 

V_IN = OV 

100 

55 

PF 

CjN(2) 

Input Capacitance (Data) 

VjN = ov 

100 

55 

PF 

CjN(3) 

Input Capacitance 
(A11-13, CS) 

VjN = ov 

15 

15 

pF 

COUT 

Output Capacitance (Data) 

V_OUT = OV 

100 

55 

pF 


NOTE: 2797 tbI 05 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55"C to +1 25“C or 0°C to +70*C) 


Symbol 

Parameter 

Test Conditions 

IDT7M1004 

IDT7M1005 

Unit 

Min. 

Max. 

Min. 

Max. 


Input Leakage 

Vcc = Max. 

ViN = GND to Vcc 

— 

40 

— 

80 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS > ViH, VouT = GND to Vcc 

— 

40 

— 

80 

pA 

VOL 

Output Low Voltage 

Vcc = Min. lOL = 4mA 

— 

0.4 

— 

0.4 

n 

VOH 

Output High Voltage 

Vcc = Min. loH = -4mA 

2.4 

— 

2.4 

— 

a 


2797 tbi 06 


Symbol 

Parameter 

Test Conditions 

Commercial 

Military 

Unit 

I2Q3I 


Max.<^^ 

|2]Q 


[Q| 

|CC2 

Dynamic Operating 

Current (Both Ports Active) 

Vcc = Max.,CS< VlL, 

Outputs Open, f = fWAX 

— 

500 

870 

— 

560 

860 

mA 

Icci 

Standby Supply 

Current (One Port Inactive) 

Vcc = Max. , CS_L or CS_R > ViH 

Outputs Open, f = fWAX 

— 

370 

650 

— ■ 

430 

750 

mA 

ISBI 

Standby Supply 

Current (Both Ports Inactive) 

Vcc = Max., CS_L and CS> Vm 

Outputs Open, f = fMAX 

— 

280 

560 

— 

280 

560 

mA 

|SB2 

HUBIIII 

CS L and CS R > Vcc -0.2V 

ViN > Vcc 0.2V or < 0.2V. f=0 

— 

60 

120 

— 

120 

240 

my 


NOTES: 2797 tbi 07 

1. I DT7M1 004 (8Kx 9) version only. 

2. IDT7M1005(16Kx 9) version only. 
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IDT7M1004/IDT7M1005 (8K/16K x 9) 

CMOS DUAL-PORT STATIC RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2797 tbi 09 


+5V 



2797 drw 04 


+5V 



480n 


5pF* 


2797 drw 05 


’Including scope and jig. 


Figure 1. Output Load 


Figure 2. Output Load (For tcHZ, tcLZ, toHz, 
tOLZ, tWHZ, tow) 
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IDT7M1004/IDT7M1005 (8K/16K x 9) 

CMOS DUAL-PORT STATIC RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C or 0“C to h-70“C) 


Symbol 

Parameter 

Read Cycle 

tRC 

Read Cycle Time 

tAA 

Address Access Time 

tACS*^* 

Chip Select Access 

Time 

tOE 

Output Enable Access 
Time 

tOH 

Output Hold from 

Address Change 

tCL2'') 

Chip Select to Output 
in Low Z 

tCHZ*^* 

Chip Deselect to Output 
in High Z 

tOLZ*^* 

Output Enable to 

Output in Low Z 

tOHZ*^> 

Output Disable to 

Output in High Z 

tPU<'* 

Chip Select to Power 

Up Time 

tPD*'* 

Chip Deselect to Power 
Up Time 


ESSillffiBi E33I E^BI ESSI GSB3 


15 

— 

20 

— 

20 

— 

25 

— 

30 

— 

35 


Write Cycle 


Write Cycle Time 


Chip Select to End of 
Write 


Address Valid to End 
of Write 


Address Set-Up Time 


Write Pulse Width 


11^1 


30 

— 

35 

— 

40 

— 

45 

— 

50 

B 

55 

— 

60 

— 

ns 


Data Valid to End of 
Write 


Data Hold Time 


Output Disable to 
Output in Hiqh Z 


Write Enable to Output 
In Hioh Z 


Output Active from End 
of vifrite 


NOTES: 

1 . This parameter is guaranteed by design but not tested. 

2. To access RAM array, CS < Vil. 

3. Master mode is not available on this module. 

4. The module is always in the Slave Mode. 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

6. To ensure that the earlier of the two ports wins. 

7. To ensure that the write cycle Is Inhibited during contention. 

8. To ensure that a write cycle is completed after contention. 

9. This speed is currently available in commercial versions only. 

10. This speed is currently available in military versions only. 





























































































































IDT7M1004/IDT7M1005 (8K/16K x 9) 

CMOS DUAL-PORT STATIC RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE) 


ADDRESS 


DATAout 




tRC 


tAA 




>^XX> ^ 


X 


X 


tOH 


XX 


tOH 


TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE) 



NOTK: 

1 . R/W is high for Read Cycles 

2. Device is continuousiy enabied, CS = L. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low 

4. OE=L 

5. To access RAM, CS = L. To access semaphore, CS = H. 

6. This parameter is guaranteed by design but not tested. 
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IDT7M1004/IDT7M1005 {8K/16K X 9) 

CMOS DUAL-PORT STATIC RAM MODULES MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING) 



2797 drw 08 


TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 



2797 drw 09 


NOTES: 

1 . R/W must be high during ali address transitions^ _ 

2. A write occurs during the overiap (b^ of a iow CS and a low R/W for memory array writing cycie. 

3. twR is measured from the eariier of CS or R/W going high to the end of write cycie. 

4. Duringjhis period, the i/O pins are in the output state and input sjgnals must not be appiied. 

5. If the CS low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

9. This parameter is guaranteed by design but not tested. 





IDT7M1004/IDT7M1005 (8K/16K x 9) 

CMOS DUAL-PORT STATIC RAM MODULES 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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Integrated Device Technology, Inc. 


128Kx8 

64Kx8 

CMOS DUAL-PORT 
STATIC RAM MODULE 


PRELIMINARY 

IDT7M1001 

IDT7M1003 


FEATURES 

• High density 1M/512K CMOS dual-port static RAM 
module 

• Fast access times: 

— commercial - 25, 30, 35, 40, 50, 65ns 

— military - 35, 40, 50, 65, 80ns 

• Fully asynchronous read/write operation from either port 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Surface mounted LCC (leadless chip carriers) compo- 
nents on a 64-pin sidebraze DIP (Dual In-line Package) 

• Multiple Vcc and GND pins for maximum noise immunity 

• Single 5V (±1 0%) power supply 

• Input/outputs directly TTL compatible 


PIN CONFIGURATION(^) 


Vcc C 

1 ^ 

^ 64 

□ 

GND 

RM/l C 

2 

63 

n 

RA/Vr 

OEl C 

3 

62 

El 

OEr 

CSl C 

4 

61 

El 

CSr 

SEMl E 

5 

59 

□ 

SEMr 

Aol E 

6 

60 

□ 

Aor 

AilE 

7 

58 

□ 

Air 

GND C 

8 

57 

□ 

A2R 

A2L E 

9 

56 

El 

A3R 

Asl E 

10 

55 

□ 

A4R 

A4L E 

11 

54 

□ 

Asr 

A5L E 

12 

53 

□ 

A6R 

A6L E 

13 

52 

□ 

A7R 

A7L E 

14 

51 

□ 

Asr 

Asl E 

15 

50 

□ 

A9R 

A9L E 

16 

49 

□ 

Aior 

Aiol E 

17 

48 

□ 

Aiir 

Aiil E 

18 

47 

□ 

A12R 

A12L E 

19 

46 

□ 

A13R 

A13L E 

20 

45 

□ 

A14R 

A14L E 

21 

44 

□ 

A15R 

A15L E 

22 

43 

□ 

A16R 

A16L E 

23 

42 

□ 

GND 

I/OolE 

24 

41 

□ 

I/OOR 

I/OilE 

25 

40 

□ 

l/OlR 

I/02lE 

26 

39 

□ 

I/02R 

I/03lE 

27 

38 

□ 

I/03R 

I/04L E 

28 

37 

□ 

I/04R 

I/05L E 

29 

36 

□ 

l/OSR 

I/06lE 

30 

35 

□ 

I/OSR 

I/07LE 

31 

34 

□ 

I/07R 

GNDE 

32 

33 

□ 

Vcc 


NOTE: 

1 . For the IDT7M1 003 (64K x 8) version, Pins 23 & 43 must be connected 
to GND for proper operation of the module. 


DESCRIPTION: 

The IDT7M1001/IDT7M1003 is a 128K x 8 /64K x 8 high- 
speed CMOS dual-port static RAM module constructed on a 
multilayer ceramic substrate using eight IDT7006 (16K x 8) 
dual-port RAMs and two IDT FCT138 decoders or depopu- 
lated using only four IDT7006s and two decoders. 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by fa cilitating 
port-to-port communication via semaphore (SEM) “hand- 
shake” signaling. The IDT7M1 001/1 003 module is designed 
to be used as stand-alone dual-port RAM where on-chip 
hardware port arbitration is not needed. It is the users 
responsibility to ensure data integrity when simultaneously 
accessing the same memory location from both ports. 

The IDT7M1001/1003 module is packaged on a multilayer 
co-fired ceramic 64-pin DIP (Dual In-line Package) with di- 
mensions of only 3.2" x 0.62" x 0.38". Maximum access times 
as fast as 25ns over the commercial temperature range and 
35ns over the military temperature range are available. 

All inputs and outputs of the IDT7M1 001/1 003 are TTL 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refresh- 
ing for operation of the module. 

All IDT military module semiconductor components are 
manufacured in compliance with the latest revision of MIL- 
STD-883, Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 


PIN NAMES 


Left Port 

Right Port 

Description 

A (0-1 6) L 

A (0-1 6) R 

Address Inputs 

I/O(0-7)l 

I/O (0-7)r 

Data Inputs/Outputs 

R/Wl 

RMr 

Read/Write Enables 

CSl 

CSr 

Chip Select 

OEl 

OEr 

Output Enable 

SB/l 

SEMr 

Semaphore Control 

Vcc 

Power 

GND 

Ground 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT7M1001/1003 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTIONAL BLOCK DIAGRAM 


7M1001 



2804 drw 02 


7M1003 



R_l/O0-7 


R_OE 

R_A0-13 


R_CS 


R_A14 

R_A15 


R_SEM 
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IDT7M1001/1003 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect to 
GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

“C 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°C 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +1 50 

°C 

lOUT 

DC Output 

Current 

50 

50 

mA 


MW I c; 

1. Stressesgreaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


CAPACITANCE^^ ^ (TA = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Test Conditions 

Max. 

Unit 

ClN1 

Input Capacitance 
(CSorSEM) 

ViN = ov 

15 

PF 

ClN2 

Input Capacitance 
(Data, Address, 

All Other Controls) 

ViN = ov 

100 

pF 

Gout 

Output Capacitance 
(Data) 

VOUT = ov 

100 

pF 


NOTE: 2804 tbi 03 

1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C to +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2804 tbI 04 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

- 

6.0 

V 

ViL 

Input Low Voltage 

-0.5(^> 

- 

0.8 

V 


1. VIL (min.) = -3.0V for pulse width less than 20ns. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C or 0°C to +70°C) 



Parameter 

Test Conditions 

Commercial 

Military 

Unit 


ME 



ME 


|CC2 

Dynamic Operating 

Current (Both Ports Active) 

Vcc = Max., CS < ViL, SEM > Vm 

Cutouts Coen, f = Imax 

— 

940 

660 

— 

1130 

790 

mA 

Icci 

Standby Supply 

Current fOne Port Active) 

Vcc = Max., L_CS or R_CS > ViH 
Cutouts Coen, f = Imax 

— 

750 

470 

— 

905 

565 

mA 

ISBI 

Standby Supply 

Current (TTL Levels) 

Vcc = Max., L_^and R_CS> Vih 
O utputs Open, f = fMAX 

L S^ and R S^ > Vcc -0.2V 

1 

565 

285 

■ 

685 

345 

mA 

|SB2 

Full Standby Supply 

Current (CMOS Levels) 

L_CSand R_CS>Vcc -0.2V 

ViN > Vcc 0.2V or < 0.2V 

L SEM and R SEM > Vcc -0.2V 

■ 

125 

65 

■ 

245 

125 

mA 


2804 Ibl 06 


NOTES: 

1. IDT7M1 001 (128Kx 8) version only. 

2. IDT7M1 003 (64K x 8) version only. 
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IDT7M1001/1003 {128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Vcc=5.0V ± 1 0%, Ta = -55“C to +1 25°C and 0“C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7M1001 

Min. Max. 

IDT7M1003 

Min. Max. 

Unit 


Input Leakage 

(Address, Data & Other Controls) 

Vcc = Max. 

ViN = GND to Vcc 

— 

80 

— 

40 

pA 

H 

Input Leakage 
(CSand SB/i) 

Vcc = Max. 

ViN = GND to Vcc 

— 

10 

— 

10 

pA 

|lLO| 

Output Leakage 
(Data) 

Vcc = Max. 

OS > VlH, VouT = GND to Vcc 

— 

80 

— 

40 

pA 

VOL 

Output Low Voltage 

Vcc = Min. IOL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min. loH = -4mA 

2.4 

— 

2.4 

— 

V 


2804 tbi 07 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2804 tbI 08 


+5V 


DATAout 



480 n 


30 pF* 


+5V 


DATAout 



Figure 2. Output Load 
(for tCLZ, tCHZ, tOLZ. tOHZ, tWHZ, tOW) 


2804drw05 



‘Including scope and jig. 
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IDT7M1001/1003 {128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25°C and 0°C to +70“C) 




.25<®> 

-30") 

-35'®) 

-40 


Symbol 

Parameter 

Min 

Max. 

Min. 

Max. 

Min. Max. 

Min. 

Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

25 — 

30 

— 

35 

— 

40 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

30 

— 

35 

— 40 

ns 

tACS*^’ 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

ns 

tOE 

Output Enable Access Time 

- 

13 

— 

15 

— 

20 

— 

25 

ns 

tOH 

Output Hold From Address Change 

3 

- 

3 

- 

3 

- 

3 — 

ns 

tCLZ*'> 

Chip Select to Output in Low Z 

3 

- 

3 

- 

3 

- 

3 

- 

ns 

tCHz'" 

Chip Deselect to Output in High Z 

- 

18 

- 

20 

- 

20 

— 

20 

ns 

tOLzI'l 

Output Enable to Output in Low Z 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tOHz('> 

Output Disable to Output in High Z 

- 

18 

- 

20 

- 

20 

— 

20 

ns 

tPU*^* 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD<^l 

Chip Disable to Power Down Time 

- 

50 

- 

50 

- 

50 

— 50 

ns 

tSOP 

SEM Flag Update Pulse (OE or SEM) 

12 

— 

12 

— 

15 

— 

15 


ns 

Write Cycle 

two 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

40 — 

ns 

tew® 

Chip Select to End of Write 

20 

— 

25 

— 

30 

— 

35 ~ 

ns 

tAW 

Address Valid to End of Write 

20 

- 

25 

- 

30 

- 

35 — 

ns 

tAS1® 

Address Set-up to Write Pulse Time 

5 — 

5 

- 

5 

- 

5 

- 

ns 

tAS2 

Address Set-up to CS Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tWP 

Write Pulse Width 

20 — 

25 

— 

30 

— 

35 

— 

ns 

tWR*^> 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

— 

ns 

tow 

Data Valid to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

ns 

tDH® 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOHzl^* 

Output Disable to Output in High Z 

— 

18 

— 

20 

- 

20 

— 

20 

ns 

tWHZ<''> 

Write Enable to Output in High Z 

— 

18 

— 20 

— 

20 

— 

20 

ns 

tow®') 

Output Active from End of Write 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tSWRD 

SEM Flag Write to Read Time 

10 

- 

13 

- 

15 

- 

15 

- 

ns 

tSPS 

SEM Flag Contention Window 

10 

— 

13 

— 

15 

— 

15 — 

ns 

Porl-to-Port Delay Timing 

tWDD*®) 

Write Pulse to Data Delay 

— 

50 

— 

55 

— 

60 

— 

65 

ns 

tDDol®) 

Write Data Valid to Read Data Valid 

- 

35 

- 

40 

- 

45 

- 

50 

ns 


NOTES: 

1 . This parameter is quaranteed by de sign but not tested. 

2. To access RAM CS < Vil and SEM s Vih. To access semaphore. CS> Vih and SEM < Vil. 

3. tAsi= 0 if R/W is asserted low simultaneously with or after the CS low transition. 

4. For CS controiied write cycles, twR= 5ns, tDH= 5ns, tow= 5ns. 

5. Preliminary specifications only. 

6. Port-to-Port delay through the RAM cells from the writing port to the reading port. 
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IDT7M1001/1003 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25°C and 0°C to +70°C) 




-50 

-65 

-80 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

50 — 

65 

— 

80 

— 

ns 

tAA 

Address Access Time 

— 

50 

— 

65 

— 

80 

ns 

tACS*^* 

Chip Select Access Time 

— 

50 

— 

65 

— 

80 

ns 

tOE 

Output Enable Access Time 

— 

30 

- 

35 

— 

40 

ns 

tOH 

Output Hold From Address Change 

3 

- 

3 

- 

3 

- 

ns 

tCLz'^' 

Chip Select to Output in Low Z 

3 

- 

3 

- 

3 

- 

ns 

tCHZ<’> 

Chip Deselect to Output in High Z 

— 

25 

— 30 

— 35 

ns 

tOLZ^^^ 

Output Enable to Output in Low Z 

3 

— 

3 

— 

3 

— 

ns 

tOHz'') 

Output Disable to Output in High Z 

— 

25 

- 

30 

- 

35 

ns 

tPU*'^ 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

ns 

tPD^’) 

Chip Disable to Power Down Time 

- 

50 

- 

50 

- 

50 

ns 

tSOP 

SEM Flag Update Pulse (OE or SEM) 

15 

— 

20 

— 

20 

— 

ns 



twc 

Write Cycle Time 

50 

— 

65 

— 

80 

— 

ns 

tcw^^l 

Chip Select to End of Write 

40 

— 

50 

— 

55 

— 

ns 

tAW 

Address Valid to End of Write 

40 

— 

50 

- 

55 

— 

ns 

tASl(®) 

Address Set-up to Write Pulse Time 

5 

~ 

5 

— 

5 — 

ns 

tAS2 

Address Set-up to CS Time 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

40 -- 

45 

— 

50 

— 

ns 

tWR(^) 

Write Recovery Time 

0 

— 

0 

- 

0 

— 

ns 

tow 

Data Valid to End of Write 

35 — 

40 

— 

45 

— 

ns 

tDH*^> 

Data Hold Time 

0 

— 

0 

— 

0 

— 

ns 

tOHZ^^' 

Output Disable to Output in High Z 

— 

25 

— 

30 

— 35 

ns 

tWHZ<’> 

Write Enable to Output in High Z 

— 

25 

— 

30 

— 

35 

ns 

tow('.4) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

ns 

tSWRD 

SEM Flag Write to Read Time 

15 

— 

15 

— 

15 

— 

ns 

tSPS 

SEM Flag Contention Window 

15 

— 

15 

— 

15 

— 

ns 

Port-to-Port Delay Timing 

tWDD*®* 

Write Pulse to Data Delay 

— 

70 

— 

85 

— 

95 

ns 

tDDD<®> 

Write Data Valid to Read Data Valid 

— 

55 

— 

70 

— 80 

ns 


NOTES: 2804 tbi 10 

1 . This parameter is quaranteed by de sign but not tested. 

2. To access RAM CS < Vil and SEM > Vih. To access semaphore, CS S Vih and SEM < Vil. 

3. tASi= 0 if R/W is asserted low simultaneously with or after the CS low transition. 

4. For ^ controlled write cycles, twR= 5ns, tDH= 5ns, tow= 5ns. 

5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 
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IDT7M1001/1003 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TlIVlING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE)^^ ^-^) 



^ ^ tRC k- 


ADDRESS ^ 

\ ) 

i 


4 ^ tA/ 

4 tOH ► 

^ ^ 


[4 tOH ^ k 


DATA OUT PREVIOUS DATA VALI^ 


^ DATA VALID 

xx: 


2804 drw 06 


TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE)<^’^-®) 



NOTK: 

1 . RAY is High for Read Cycies 

2. Device is continuously enabled. CS = Low. This waveform cannot be used for semaphore reads. 

3. Addresses vaiid prior to or coinoident with CS transition iow. 

4. OE = Low. _ 

5. To access RAM, CS= Low, SEM = H. To access semaphore, CS= H and SEM = Low. 

6. This parameter is guaranteed by design but not tested. 
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IDT7M1001/1003 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING)^^’^’®’®) 


ADDRESS 

oe 

CS 


ww 


X 






■ twp(2) 


"k. 




■ tWHZ(9) 


DATA OUT 

DATA IN 




tWR(7) 




• tOHZ(9) ■ 




■tow (9) • 




DATA 


VALID, 






NOTES: 

, « 1 2804 drw 03 

1. RAY IS High for Read Cycles 

2. Device Is continuously enabled. ^ = Low. UB or LB = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition low. 

4. OE = Low. 

5. To access RAM, CS = Low, UB or LB = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on whi^ enable signal is de-asserted first. 

8. If OE is Low during a RAW controlled write cycle, the write pulse widthjnust be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tDW. If OE is High during a R/W controlled write cycle, this requirement does not apply and the write pulse width 
be as short as the specified twp. 

9. This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF WRITE CYCLE NO. 2 ( CS CONTROLLED TIMING)^^’^’®’®) 


ADDRESS 

CS 

DB or LB, 
R/W 

DATA IN 


>c 


t wc 


>c 


tAW 


■tAS(6) 






tWP{2) 


♦ItWRP) 


X 


X 


yT 


■IDW ■ 


X 


•tDH- 




DATA VALID 




NOTE^: 

1. R/W must be high during all address transitions. _ 2804 d™ 09 

2. A write occurs during the overlap (twp) of a l^w U B or LB anjd a Low CS and a Low R/W for memory array writing cycle. 

3. twR is measured from the earlier of CS or R/W (or SEM or R/W) going high to the end of write cycle. 

4. During this period , the I/O pins are in the output state and input signals rnust not be applied. 

5. It the CS or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal Is asserted last. 

7. Timing depends on which enable signal Is de-asserted first. 

8. If OE Is low during a R/W controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 

9. This parameter is guaranteed by design but not tested. 
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ID77M1001/1003 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING (EITHER SIDE)<^) 


Ao - A 2 


SEM 


DATAo 


RA/V 


OE 







K 


mmi 




-t ACS- 


DATAin VALID 







tSOP 


■tOE 




IDATAout' 
VALID > 


WRITE CYCLE 


READ CYCLE 


NOTE: 

1 . CS = High for the duration of the above timing (both wrrite and read cycle). 


TIMING WAVEFORM OF SEMAPHORE CONTENTIONS^ 



NOTES: _ 

1 . Dor = Dol = Low, L_CS = R_CS = High. Semaphore Fiag is released form both sides (reads as ones from both sides) at cycie start. 

2. "A" may be either left or right port. "B" is th e opp osite port from ”A". 

3. This parameter is measured from R/Wa or SEMa going High to R/Wb or SEMb going High. 

4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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IDT7M1001/1003 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY<^) 






ADDR r y 

^ MATCH y 

V 

— 

1 

U tWP ► 



s 

/ 

L 

tDH 




DATA IN R 

> 

^ VALID 

a 

c 





ADDR L 


MATCH 










bhh 


^ VALID 




READ CYCLE 

RIGHT PORT 

WRITE CYCLE LEFT PORT ► 


NOTEj_ 2804 drw 12 

1. L_CS = R_CS = Low 


TRUTH TABLES 

TABLE I: NON-CONTENTION READ/WRITE CONTROL^^^ 


Inputs*’^ 

Outputs 


CS 

R/W 

OE 

S07 

I/O0-I/O7 

Mode 

H 

X 

X 

H 

Hi-Z 

Deselected: Power Down 

L 

L 

X 

H 

DATAin 

Write to Both Bytes 

L 

H 

L 

H 

DATAout 

Read Both Bytes 

X 

X 

H 

X 

Hi-Z 

Outputs Disabled 


NOTE: 2804 *1 11 

1. Aol — Ai2itAoR — Ai2R 



TABLE II: SEMAPHORE READ/WRITE CONTROL<^) 


Inputs 

Outputs 

Mode 

■8b1 

R/W 

OE 

SEM 

I/O0-I/O7 

H 

H 

L 

L 

DATAout 

Read Data in Semaphore Flag 

X 

S 

X 

L 

DATAin 

Write Dino into Semaphore Flag 

L 

X 

X 

L 

— 

Not Allowed 


NOTE: 2804 tbi 12 

1. Aol — Ai2?4Aor — Ai2R 


SEMAPHORE OPERATION 

For more details regarding semaphores & semaphore operations, please consult the IDT7006 datasheet. 
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IDT7M1001/1003 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PACKAGE DIMENSIONS 
7IV11001 


K 


0.605 

0.625 


PIN 




0.010 


3.190 

3.210 


TOP VIEW 




‘ i 

r ' 


□ 
rm rm 




0.330 

MAX. 


0.380 

MAX. 



SIDE VIEW 




0.615 

0.635 




0.007 

0.013 


SIDE VIEW 


7M1003 



BOTTOM VIEW 


K 


0.605 

0.625 


PINI' 


3.190 

3.210 


n 


TOP VIEW 


H 


0.310 

MAX. 


0.380 

MAX. 



SIDE VIEW 


2B04 drw13 




0.615 

0.635 




0.007 

0.013 


SIDE VIEW 


o 


BOTTOM VIEW 

2804diw14 
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Integrated Devlc 

e Technology, Inc. 


128K/64KX8 

CMOS DUAL-PORT 

STATIC RAM MODULE 

PRELIMINARY 

IDT7MP1021 

IDT7MP1023 






FEATURES 

• High density 1 M/51 2K CMOS dual-port static RAM 
modules 

• Fast access times: 25, 30, 35, 40, 50ns 

• Fully asynchronous read/write operation from either port 

• Full on-chip hardware support of semaphore signaling 
between ports 

• Surface mounted plastic components on a 64-lead SIMM 
(Single In-line Memory Module) 

• Multiple Vcc and GND pins for maximum noise immunity 

• Single 5V (±10%) power supply 

• Input/outputs directly TTL compatible 


PIN CONFIGURATION 


R_A(0) 

2 

1 

3 

R_A(1) 

4 

5 

R_A(2) 

6 

7 

R_A(3) 

8 

g 

R_A(4) 

10 

11 

GND 

12 

13 

R_A(5) 

14 

15 

R_A(6) 

16 

17 

R_A(7) 

18 

19 

R_A(8) 

20 

21 

R_A(9) 

22 

23 

R_A(10) 

24 

25 

R_A(11) 

26 

27 

R_bE 

28 

29 

R_R/W 

30 

31 

R_SEM 

32 

33 

RjCS 

34 

35 

GND 

36 

37 

R_A(12) 

38 

39 

R_A(13) 

40 

41 

R_A(14) 

42 

43 

R_A{15) 

44 

45 

N.C. 

46 

47 

RJ/O(0) 

48 

49 

RJ/0{1) 

50 

51 

RJ/0(2) 

52 

53 

RJ/0(3) 

54 

55 

RJ/0{4) 

56 

57 

RJ/0(5) 

58 

59 

RJ/0(6) 

60 

61 

RJ/0(7) 

62 

63 

VCC 

64 



SIMM 
TOP VIEW 


VCC 

L_A(0) 

L_A(1) 

L_A(2) 

U_A{3) 

L_A(4) 

L_A(5) 

L_A(6) 

L_A(7) 

L_A(8) 

L_A(9) 

L_A{10) 

GND 

L_Ol 

L_R/W 

L_^ 

L_CS 

L_A(11) 

L_A(12) 

L_A(13) 

L_A{14) 

L_A(15) 

N.C. 

L_l/O(0) 

LJ/0(1) 

GNO 

L_l/0(2) 

LJ/0(3) 

L_l/0(4) 

L_l/0(5) 

LJ/0(6) 

L_l/0(7) 


2839 dm 01 


DESCRIPTION: 

The IDT7MP1021/1023 is a 128K/64K x 8 high-speed 
CMOS dual-port static RAM module constructed on a multi- 
layer FR-4 substrate using decode logic and either eight 
IDT7006 (16K X 8) dual-port RAMs for the 7MP1 021 or four 
IDT7006S for the 7MP1023. 

The IDT7MP1021/1023 provide two independent ports 
with separate control, address, and I/O pins that permit 
independent and asynchronous access for reads or writes to 
any location in memory. System performance is enhan ced by 
facilitating port-to-port communication via semaphore (SEM) 
“handshake" signaling. The IDT7MP1 021/1 023 modules are 
designed to be used as stand-alone dual-port RAMs where 
on-chip hardware port arbitration is not needed. It is the users 
responsibility to ensure data integrity when simultaneously 
accessing the same memory location from both ports. 

The IDT7MP1 021/1 023 modules are packaged on a 64- 
lead multilayer FR-4 SIMM (Single In-line Memory Module). 
Maximum access times as fast as 25ns over the commercial 
temperature range are available. 

All inputs and outputs of the IDT7MP1 021/1 023 are TTL 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refresh- 
ing for operation of the module. 


PIN NAMES 


Left Port 

Right Port 

Description 

L_A(0-15) 

R_A (0-15) 

Address Inputs 

L_l/0 (0-7) 

R_l/0 (0-7) 

Data Inputs/Outputs 

L_R/W 

R_R/W 

Read/Write Enables 

L_CS 

R_CS 

Chip Select 

L_OE 

R_OE 

Output Enable 

L_SEM 

R_SEM 

Semaphore Control 

Vcc 

Power 

GND 

Ground 



NOTE: 2839 tbi 01 

1 . For the IDT7MP1 023 (64K x 8) version, Pins 45 & 46 must be connected 
to GND for proper operation of the module. These pins become L_A(1 6) 
and R_A{16) respectively for the IDT7MP1021 (1 28K x 8) version. 


CEMOS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7MP1021/1023 (128K/64K x 8) 

CMOS DUAL-PORT STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL BLOCK DIAGRAM 

7MP1021 


L_A(16) 

L_A(15) 

L_A(14) 

L_CS 

L_A(0-13) 

L_qE 

L_R/W 

LJ/0(0-7) 


L SEM 



2839 drw 02 


7MP1023 



2839 drw 03 
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IDT7MP1 021/1 023 {128K/64K x 8) 

CMOS DUAL-PORT STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 


Vterm 

Terminal Voltage with Respect to 
GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 


Tbias 

Temperature Under Bias 

-1 0 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


MW I c; 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated In the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


CAPACITANCE^^ ^ (TA = +25°C. f = 1 .OMHz) 


Symbol 

Parameter 

Test Conditions 

Max. 

Unit 

CiNI 

Input Capacitance 
(CSor^) 

ViN = ov 

15 

PF 

ClN2 

Input Capacitance 
(Data, Address, 

All Other Controls) 

ViN = ov 

100 

PF 

COUT 

Output Capacitance 
(Data) 

VOUT = ov 

100 

pF 


NOTE; 2a39ib(03 

1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2839 tbi 04 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

mm 

GND 

Supply Voltage 

0 

0 

0 

V 

VIH 

Input High Voltage 

2.2 

- 

6.0 

■■ 

ViL 

Input Low Voltage 

-0.5<’) 

- 

0.8 

V 


1 . VIL (min.) = -3.0V for pulse width less than 20ns. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta =0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

IDT7MP1021/1023 

Unit 

Min. 

Max.h) 

Max.« 

|CC2 

Dynamic Operating 

Current (Both Ports Active) 

Vcc = Max., CS < ViL, SEM > ViH 

Outputs Open, f = fMAX 

— 

940 

660 

mA 

|CC1 

Standby Supply 

Current (One Port Active) 

Vcc = Max., L_CSor R_CS> ViH 

Outputs Open, f = fMAX 

— 

750 

470 

mA 

ISBI 

Standby Supply 

Current (TTL Levels) 

Vcc = Max., L_CS and R_CS > Vih 

Outputs Open, f = fMAX 

L_SEM and R_SEM > Vcc -0.2V 


565 

285 

mA 

|SB2 

Full Standby Supply 

Current (CMOS Levels) 

L_CS and R_CS ^ Vcc -0.2V 

ViN > Vcc 0.2V or < 0.2V 

L_SEM and R_SEM > Vcc -0.2V 


125 

65 

mA 


NOTES: 2839 tbI 06 

1. For IDT7MP1021 (128K x 8) version only. 

2. For IDT7MP1023 (64K x 8) version only. 
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IDT7MP1021/1023 (128K/64K x 8) 

CMOS DUAL-PORT STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc=5.0V ± 1 0%, Ta = 0°C to +7000) 


Symbol 

Parameter 

Test Conditions 

IDT7MP1021 

IDT7MP1023 

Unit 

Min. Max. 

Min. Max. 


Input Leakage 

(Address, Data & Other Controls) 

Vcc = Max. 

ViN = GND to Vcc 

— 

80 

— 

40 

pA 

mi 

Input Leakage 
(CS and S^) 

Vcc = Max. 

ViN = GND to Vcc 

— 

10 

. 

10 

pA 

llLOl 

Output Leakage 
(Data) 

Vcc = Max. 

CS > ViH, VouT = GND to Vcc 

— 

80 

— 

40 

pA 

VOL 

Output Low Voltage 

Vcc = Min. lOL = 4mA 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min. loH = -4mA 

2.4 


2.4 

— 

, V 


2839 tbi 07 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2839 Ibl 08 


+ 5V 



Figure 1. Output Load 


+5 V 



'Including scope and jig. 
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IDT7MP1021/1023 (128K/64K x 8) 

CMOS DUAL-PORT STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP1023SXXM, 7MP1021SXXM 

Unit 

1 -25<®) 

1 -30<®> 

1 -35(*> 

1 -40 

1 -50 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

50 

— 

ns 

tM 

Address Access Time 

— 

25 

— 

30 

— 

35 

1 — 40 

— 

50 

ns 

tACs(^> 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

40 

— 

50 

ns 

tOE 

Output Enable Access Time 

— 

13 

— 

15 

— 

20 

— 

25 

— 

30 

ns 

tOH 

Output Hold From Address Change 

3 

- 

3 

- 

3 

- 

3 

- 

3 

1 

ns 

tCLZ*^* 

Chip Select to Output in Low Z 

3 

- 

3 — 

3 

3 

- 

3 

— 

ns 

tCHZ<^* 

Chip Deselect to Output in High Z 

— 

18 

— 

20 

— 

20 

— 

20 

— 

25 

ns 

tOLZ*^' 

Output Enable to Output in Low Z 

3 

— 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tOHz(’> 

Output Disable to Output in High Z 

— 

18 

— 

20 

— 

20 

— 

20 

— 

25 

ns 

tPU^^' 

Chip Select to Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

0 — 

ns 

tPD*'* 

Chip Disable to Power Down Time 

- 

50 

- 

50 

- 

50 

- 

50 

- 

50 

ns 

tSOP 

SEM Flag Update Pulse (OE or SEM) 

12 

— 

12 

— 

15 

— 

15 

— 

15 — 

ns 

1 Write Cycle | 

two 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

50 

— 

ns 

tew® 

Chip Select to End of Write 

20 

— 

25 

— 

30 

— 

35 — 

40 

— 

ns 

tAW 

Address Valid to End of Write 

20 

- 

25 

- 

30 

- 

35 

- 

40 

- 

ns 

Usi® 

Address Set-up to Write Pulse Time 

5 

- 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

tAS2 

Address Set-up to CS Time 

0 

— 

0 

— 

0 — 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

40 

— 

ns 

tWR® 

Write Recovery Time 

0 

— 

0 — 

0 

- 

0 

— 

0 

— 

ns 

tow 

Data Valid to End of Write 

15 

- 

20 — 

25 

- 

30 

- 

35 

- 

ns 

tDH® 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOHZ<^> 

Output Disable to Output in High Z 

— 

18 

— 

20 

— 

20 

— 

20 

— 

25 

ns 

tWHZ<^> 

Write Enable to Output in High Z 

— 

18 

— 

20 

— 

20 

— 

20 

— 

25 

ns 

tOW*^'^* 

Output Active from End of Write 

0 

- 

0 

- 

0 

- 

0 — 

0 

- 

ns 

tSWRD 

SEM Flag Write to Read Time 

10 

- 

13 

- 

15 

- 

15 

- 

15 

- 

ns 

tSPS 

SEM Flag Contention Window 

10 

— 

13 

— 

15 

— 

15 

— 

15 — 1 

ns 

1 Port-to-Port Delay Timing | 

tWDD® 

Write Pulse to Data Delay 

— 

50 

— 

55 

— 

60 

— 65 1 

— 

70 

ns 

tDDD*®> 

Write Data Valid to Read Data Valid 

- 

35 

- 

40 

- 

45 

- 

50 

- 

55 

ns 


1 . This parameter is_quaranteed by de sign but not tested. 

2. To access RAM CS < Vil and SEM > Vih. To access semaph^, CS > Vih and SEM < Vil. 

3. tAsi^ if R/W is asserted iow simultaneousiy with or after the CS low transition. 

4. For CS controiied write cycies, twR= 5ns, tDH= 5ns, tow= 5ns. 

5. Preiiminary specifications only. 

6. Port-to-Port deiay through the RAM ceils from the writing port to the reading port. 
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ID77MP1021/1023 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 (EITHER SIDE)^^’^’'*) 



— tRC ► 


ADDRESS ^ 


< 


tA/ 

tOH ► 



[-« tOH ► 


DATAout PREVIOUS DATA VALII^ 


^ DATA VALID 



2839 drw 06 


TIMING WAVEFORM OF READ CYCLE NO. 2 (EITHER SIDE)<^’^’®) 


cs 


OE 


7 ^ 


DATAout 


CURRENT 


-tACS 




■tOE 


-tOL2*®’- 


■ tPU 


( 6 ) 


-tCLZ 


( 6 ) 


Icc • 

ISB ■ 




-tCHZ 


( 6 ). 




-tOHZ 


( 6 ). 


DATA VALID 


•tPD 


( 6 ) 




50% 


50% 




2839 drw 07 


NOTES: 

1 . R/W is High for Read Cycies 

2. Device is continuousiy enabied. CS = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with CS transition iow. 

4. OE = Low. 

5. To access RAM, CS = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. This parameter is guaranteed by design but not tested. 
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IDT7MP1021/1023 (128K/64K x 8) 

CMOS DUAL-PORT STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (R/W CONTROLLED TIMING)(^’^’®’®> 


ADDRESS 

OE 

CS 


RAW 


DATAout 


DATAin 


X 


twc 


X 


-tAW 


X 


■ tAS (6) • 


tWP(2) 


X 


tWHZ(9) • 




(4) 




tDW ■ 


tWR(7) 


X 




-to HZ (9) • 


X 


-tow (9) ■ 


■ tDH ■ 




DATA VALID 




C " > — 


NOTK: 2839 dtw 08 

1 . RAW is High for Read Cycles 

2. Device is continuously enabled. CS = Low. This waveform cannot be used for semaphore reads. 

3. Addresses valid prior to or coincident with ^ transition low. 

4. OE = Low. 

5. To access RAM, CS = Low, SEM = H. To access semaphore, CS = H and SEM = Low. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is Low during a RAW controlled write cycle, the write pulse width must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 
be placed on the bus for the required tDW. If OE is High during a R/W controlled write cycle, this requirement does not apply and the write pulse width 
be as short as the specified twP. 

9. This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF WRITE CYCLE NO. 2 ( CS CONTROLLED TIMING)^^’^’®’®^ 



4. During this period , the I/O pins are in the output state and input signals must not be applied. 

5. If the CS or SEM low transition occurs simultaneously with or after the R/W low transition, the outputs remain in the high impedance state. 

6. Timing depends on which enable signal is asserted last. 

7. Timing depends on which enable signal is de-asserted first. 

8. If OE is low during a R/W controlled write cycle, the write pulse width rr^st be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during an R/W controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 

9. This parameter is guaranteed by design but not tested. 
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IDT7MP1 021/1 023 (128K/64K x 8) 

CMOS DUAL-PORT STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 
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IDT7MP1021/1023 (128K/64K X 8) 

CMOS DUAL-PORT STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY^^^ 


ADDRr 

R/Wr 

DATAin r 

ADDRl 


DATAoutl 


NOTEj_ 

1. L CS=R CS=Low 






X 


twc 


MATCH 


X 


twp 


X 


X 


tDW 


VALID 


MATCH 


tDH 


X 


tWDD 


tDDD • 


-WRITE CYCLE LEFT PORT- 


X 


VALID 


READ CYCLE 
RIGHT PORT 


TRUTH TABLES 


TABLE I: NON-CONTENTION READ/WRITE CONTROL^^^ 


Inputs*^^ 

Outputs 


CS 

R/W 

OE 

sb7 

I/Oo ■ 1/07 

Mode 

H 

X 

X 

H 

Hi-Z 

Deselected; Power Down 

■91 

L 

X 

H 

DATAin 

Write to Memory 


H 

L 

H 

DATAout 

Read from Memory 


X 

H 

X 

Hi-Z 

Outputs Disabled 


NOTE: 2839 tbi 10 

1 . Aol — A^2^ Aor — Al 2R 



TABLE II: SEMAPHORE READ/WRITE CONTROL^^^ 


Inputs 



Cs 

R/W 

og 


l/Oo- 1/07 

Mode 

H 

H 

L' 

L 

DATAout 

Read Data in Semaphore Flag 

X 

S 

X 

L 

DATAin 

Write Dino into Semaphore Flag 

L 

X 

X 

L 

— 

Not Allowed 


NOTE: 2639101 11 

1. Aol — Ai2 9iAoR — Ai2r 


SEMAPHORE OPERATION 

For more details regarding semaphores & semaphore operations, please consult the IDT7006 datasheet. 

PACKAGE DIMENSIONS — PLEASE CONSULT FACTORY 
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IDT7MP2009 

IDT7MP2010 



Integrated Device Technology, Inc. 


32KX18 

16Kx18 

CEMOS™ PARALLEL 
IN-OUT FIFO MODULE 


FEATURES: 

• First- In/First-Out memory module 

• 32K X 18 organization (IDT7MP2009) 

• 16K X 18 organization (IDT7MP2010) 

• High speed: 1 5ns (max.) access time 

• Separate upper and lower 9-bit XI and XO 

• Asynchronous and simultaneous read and write 

• Fully expandable by both word depth and/or bit width 

• MASTER/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning-flags 

• High-performance CEMOS™ technology 

• Single 5V (±10%) power supply 

DESCRIPTION: 

IDT7MP2009/7MP201 0 are FIFO memory modules con- 
structed on multi-layered epoxy laminate (FR-4) substrateby 
mounting eight IDT7205 (8K x 9) or IDT7204 (4K x 9) FIFOs 


in plastic leaded chip carriers. Extremely high speeds are 
achieved in this fashion due to the use of IDT7205s and 
IDT7204S fabricated in IDT’s high performance CEMOS tech- 
nology. These devices utilize a algorithm that loads and 
empties data on a first-ln/first-out basis. The device uses Full 
and Empty flags to prevent data overflow and underflow and 
expansion logic to allow for unlimited expansion capability in 
both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
devices have a read/write cycle time of 25ns (min.) for 
commercial temperature ranges. 

The devices utilize a 1 8-bit wide data array to allow for 
control and parity bits at the user’s option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 



GND 

XlL 

D(0) 

D(1) 

D(2) 

D(3) 

D(4) 

D(5) 

D(6) 

D(7) 

D(8) 

FJ. 

W 

Vcc 

FF 

XlH 

D(9) 

D(10) 

D(11) 

D(12) 

D(13) 

D(14) 

D(15) 

D(16) 

D(17) 

Vcc 


ZIP 2739 drw 02 

TOP VIEW 


1 

3 

2 

5 

4 

7 

6 

9 

8 

11 

10 

13 

12 

15 

14 

17 

16 

19 

18 

21 

20 

23 

22 

25 

24 

27 

26 

29 

28 

31 

30 

33 

32 

35 

34 

37 

36 

39 

38 

41 

40 

43 

42 

45 

44 

47 

46 

49 

48 

51 

50 

52 


Vcc 

XOL 

Q{0) 

Q(1) 

Q(2) 

Q(3) 

Q(4) 

Q(5) 

Q(6) 

Q(7) 

Q{8) 

RS 

GND 

EF 

XOH 

Q(9) 

Q(10) 

Q(11) 

Q(12) 

Q(13) 

Q(14) 

Q(15) 

Q(16) 

Q(17) 

GND 


CEM OS is a trademark of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE APRIL 1992 


©1 992 Integrated Device Technology, Inc. 
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IDT7MP2009/2010 (32K/16K x 18) 

CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN NAMES 


w 

Write 

R 

Read 


Reset 

FL 

First Load 

Do-17 

DATAin 

QO-17 

DATAout 

XIH, XiL 

Expansion In {Hiqh Bit, Low Bit) 

XOH, XOL 

Expansion Out (Hiqh Bit, Low Bit) 

FF 

Full Flaq 

W 

Empty Flaq 

Vcc 

Power 

GND 

Ground 


2793 tbi 04 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 




■JQQI 

Vcc 

Commercial 

Supply Voltage 

H 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH<1) 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 


Input Low Voltage 
Commercial 

— 

— 

0.8 

V 


NOTE: 2799 tbI 03 

1 . 1 .5V undershoots are allowed for 1 0ns once per cycle. 


CAPACITANCE (Ta = +25“C, f = 1 .0 MHz) 


Symbol 

Parameter*^^ 

Conditions 

MaxT] 

Unit 

CiN 

Input Capacitance 

ViN = ov 

El 

PF 

COUT 

Output Capacitance 

VOUT = ov 


PF 


NOTE: 2799 tbi 02 

1 . This parameter is guaranteed by design but not tested. 


ABSOLUTE MAXIMUM RATINGS^''^ 



Rating 

Com’l. 


Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°C 

Tbias 

Temperature Under Bias 

-10 to +85 

"C 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2799 tbi 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±1 0%, Ta = 0°C to -h70°C) 


Symbol 

Parameter 

IDT7MP2010 

1DT7MP2009 

Unit 

Min. 

Max. 

Min. 

Max. 

llLll(’) 

Input Leakage Current (Any Input) 

— 

20 

— 

20 

E9I 

|IOL|<^> 

Output Leakage Current 

— 

80 

— 

80 


VOH 

Output Logic “1” Voltage louT = -2mA 

2.4 

— 

2.4 — 

D 

VOL 

Output Logic "0” Voltage louT =8mA 

— 

0.4 

— 

0.4 

Di 

lcci*^> 

Operating Current 

— 

1280 

— 

1200 


|CC2(^) 

Average Standby Current (R = W = ^ = FDOT = ViH) 

— 

125 

— 

115 

ES9 

|CC3(^> 

Power Down Current (All Input = Vcc - 0.2V) 

— 

65 

— 

65 

mA 



NOTES: 2799 tbi 05 

1. Measurements with 0.4 <VIN<VOUT. 

2. R > VIH, 0.4 < VouT< Vcc. 

3. Icc measurements are made with outputs open. 
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IDT7MP2009/2010 (32K/16K X 18) 

CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

. Output Reference Levels 

1.5V 

Output Load 

See Figure 1 & 2 


2799tbl06 


+5V 


480n 


DATA OUT - 


255n 5 dz 30pF* 


+5V 


480n 


DATAout- 


255n- 


^ 5pF 


Figure 1. Output Load 
* Includes scope and jig capacitances. 


Includes scope and jig capacitances. 


Figure 2. Output Load 
(for tRLZ, tWLZ, and tRHZ) 
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AC ELECTRICAL CHARACTERISTICS 

, ( Vcc = 5.0V ± 1 0%, Ta = 0“C to +70“C) 









.15<3) 

.20<3) 

-25 

-30 


35 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tA 

Access Time 

— 

15 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tRR 

Read Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 — 

ns 

tRPW<^> 

Read Pulse Width 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRLZ<^^ 

Read Pulse Low to Data Bus at Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

t\WLZ<^> 

Write Pulse High to Data Bus at Low Z 

5 

— 

5 

— 

5 

— 

10 

— 

10 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 — 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ<^> 

Read Pulse High to Data Bus at High Z 

— 

15 

— 

13 

— 

20 

— 

20 

— 

20 

ns 

twc 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

40 — 

45 

— 

ns 

tWPW<’> 

Write Pulse Width 

15 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

■ — 

ns 

tDS 

Data Set-up Time 

11 

— 

15 

— 

18 

— 

18 

— 

20 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— ■ 

0 

— 

0 

— 

0 

— 

ns 

tRSC 

Reset Cycle Time 

25 

— 

30 

— 

35 

— 

40 

— 

45 — 

ns 

tRS<’> 

Reset Pulse Width 

15 

— 

20 

— 

25 

: — 

30 

— 

35 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tEFL 

Reset to Empty Flag Low 

— 

25 

— 

30 

— 

35 

— 40 

— 

45 

ns 

tREF 

Read Low to Empty Flag Low 

— 

17 

— 

20 

— 

25 

— 30 

— 

35 

ns 

tRPF 

Read High to Full Flag High 

— 20 

— 

23 

— 

25 

— 

30 

— 

35 

ns 

tWEF 

Write High to Empty Flag High 


20 

— 

23 

— 

25 

— 

30 

— 

35 

ns 

tWPF 

Write Low to Full Flag Low 

— 17 

— 

20 

— 

25 

— 

30 

— 

35 

ns 


NOTES: 2799tbl07 

1 . Pulse widths less than minimum value are not allowed. 

2. This parameter is guaranteed by design but not tested. 

3. Preliminary specifications only. 
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IDT7MP2009/2010 (32K /16K x 18) 

CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5.0V ± 1 0%, Ta = 0°C to -h70°C) 




7MP2009SXXZ, 7MP2010SXXZ 




-40 

-50 

-60 

- 1 ^ 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

II2Q2 


Unit 

tRC 

Read Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

ns 

tA 

Access Time 

— 

40 

— 50 

— 

60 

— 

70 

ns 

tRR 

Read Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

ns 

tRPW*''^ 

Read Pulse Width 

40 

— 

50 

— 

60 

' — 

70 

— 

ns 

tRLZ^^^ 

Read Pulse Low to Data Bus at Low Z 

5 

— 

10 

— 

10 

— 

10 

— 

ns 

tWLZ^^) 

Write Pulse High to Data Bus at Low Z 

10 

— 

15 

— 

15 

— 

15 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


Read Pulse High to Data Bus at High Z 

— 

25 

— 

30 

— 

30 

— 

30 

ns 

twc 

Write Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

ns 

tWPW^'') 

Write Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— ■ 

ns 

IDS 

Data Set-up Time 

20 

— 

30 

— 

30 

— 

30 

— 

ns 

tDH 

Data Hold Time 

0 

— 

5 

— 

5 

— 

10 

— 

ns 

tRSC 

Reset Cycle Time 

50 

— 

65 

— 

75 — 

85 

— 

ns 

tRS^''' 

Reset Pulse Width 

40 

— 

50 

— 

60 

— 

70 

■ — 

ns 

tRSR 

Reset Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

ns 

tEFL 

Reset to Empty Flag Low 

— 

50 

— 

65 

— 

75 

— 

85 

ns 

tREF 

Read Low to Empty Flag Low 

— 

40 

— 

50 

— 60 

— 

70 

ns 

tRFF 

Read High to Full Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tWEF 

Write High to Empty Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tWFF 

Write Low to Full Flag Low 



40 

— 

50 

— 

60 

— 

70 

ns 


NOTES: 2799 tbi OS 

1 . Pulse widths less than minimum value are not allowed. 

2. This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF RESET CYCLE^^’^^ 



NOTES: 

1 . tesc = tes + tRSR 

2. W and R = Vih during RESET. 
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IDT7MP2009/2010 (32K/16K x 18) 

CMOS PARALLEL IN-OUT FIFO MODULE COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 



FF 


2799 dtw 07 


TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE^^^ 
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IDT7MP2009/2010 (32K /16K x 18) 

CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF THE EMPTY FLAG CYCLE^^^ 



2799 drw 09 


NOTE: 

1 . (tRPE = tRPW) 


TIMING WAVEFORM OF THE FULL FLAG CYCLE 



2799 drw 10 


NOTE: 

1 . (tWPF = tWPW) 
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IDT7MP2009/2010 (32K/16K x 18) 

CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ DATA FLOW-THROUGH MODE 



TIMING WAVEFORM OF WRITE DATA FLOW-THROUGH MODE 



DEPTH/WIDTH EXPANSION & DATA FLOW- 
THROUGH MODES: 

For more details on expanding FIFO modules in depth and/ 
or width, please refer to the IDT7204 or IDT7205 data sheets. 


For more details on data flow-through modes (read data fall- 
through andwrite data fall-through), please refertothelDT7204 
or IDT7205 data sheets. 
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IDT7MP2009/2010 (32K/16K x 18) 

CMOS PARALLEL IN-OUT FIFO MODULE 


COMMERCIAL TEMPERATURE RANGE 
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IDT7M207 

IDT7M208 



Integrated Device Technology, Inc. 


32K/64K X 9 

CMOS PARALLEL IN-OUT 
FIFO MODULE 


FEATURES: 

• First-In/First-Out memory module 

• 64K X 9 (IDT7M208) or 32K x 9 (IDT7M207) 

• High speed: 20ns (max.) access time 

• Asynchronous and simultaneous read and write 

• Fully expandable: depth and/or width 

• MASTEFl/SLAVE multiprocessing applications 

• Bidirectional and rate buffer applications 

• Empty and Full warning-flags 

• High-performance CEMOS™ technology 

• Single 5V (±1 0%) power supply 


DESCRIPTION: 

IDT7M207 and IDT7M208 are FIFO memory modules 
constructed on a multi-layered ceramic substrate using four 
IDT7205 (8K x 9) or IDT7206 (16K x 9) FIFOs in leadless chip 
carriers. Extremely high speeds are achieved in this fashion 
due to the use of IDT7205/6s fabricated in IDT’s high perfor- 
mance CEMOS technology. These devices utilize an algo- 


rithm that loads and empties data on a first-in/first-out basis. 
The device uses Full and Empty flags as warnings for data 
overflow and underflow conditions and expansion logic to 
allow for unlimited expansion capability in both word size and 
depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE (W) and READ (R) pins. The 
devices have a read/write cycle time of 20ns (min.) for 
commercial and 30ns (min.) for military temperature ranges. 

The devices utilize a 9-bit wide data array to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

IDT’s Military FIFO modules have semiconductor 
components manufactued in compliance with the latest revision 
of MIL-STD-883, Class B, making them ideally suited to 
applications demanding the highest level of performance and 
reliability. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 



DUAL 4-INPUT OR GATE 



CEMOS Is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7M207 (32K x 9), IDT7M208 (64K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN NAMES 


w = 

WRITE 

FL = 

FIRST LOAD 

XI = 

EXPANSION IN 

lF = 

EMPTY FLAG 

R = 

D = 

)ra = 

V = 

READ 

DATAin 

EXPANSION OUT 

5V 

RS = 

Q = 

FF = 

GND = 

RESET 

DATAout 

FULL FLAG 

GROUND 


27iatbl01 


CAPACITANCE (Ta = -h 25°C, f = 1 .0 MHz) 


Symbol 

Parameter^’^ 

Condition 

Max. 

Unit 

CiN 

Input Capacitance 

ViN = ov 

50 

PF 

Gout 

Output Capacitance 

VOUT = OV 


PF 


NOTE: 271 8 tbi 03 

1 . This parameter is guaranteed by design but not tested. 


ABSOLUTE MAXIMUM RATINGS<^^ 



Rating 

Com’l. 

Mil. 

IffRl 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°C 

Tbi AS 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +150 

°c 

lOUT 

DC Output 

Current 

50 

50 

mA 


NOTE: 2718tbl02 


1. Stressesgreaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

lAHy 

Era 

12^01 

Unit 

VCCM 

Military Supply 
Voltage 

m 

5.0 

5.5 

V 

Vcc 

Commercial 

Supply Voltage 

m 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH^’> 

Input High Voltage 
Commercial 

2.0 

— 

— 

V 

VlH<^> 


2.2 

— 

— 

V 

V|l(2) 

Input Low Voltage 
Commercial and 
Military 

— 

— 

0.8 

V 


NOTES: 27i8tbi04 

1 . ViH = 2.6V for^O input (commercial) 

ViH = 2.8V for XI input (military) 

2. 1 .5V undershoots are allowed for 1 0ns once per cycle. 


DC ELECTRICAL CHARACTERISTICS 

( Vcc = 5.0V±1 0%, Ta = 0°C to -^70°C; and -55°C to +^ 25°C) 


mu 

Parameter 

Commercial 

Military 

Unit 

■MiH 


■Mm 

■Msmi 

lu(’) 

Input Leakage Current (Any Input) 

-5 

5 

40 

40 

^9 

lOL^^' 

Output Leakage Current 

-40 

40 

-40 

40 


VOH 

Output Logic “1" Voltage Iout = -2mA 

2.4 

— 

2.4 

— 

D 

VOL 

Output Logic “0" Voltage Iout = 8mA 

— 

0.4 

— 

0.4 

D 

Icci^®^ 

Average Vcc Power Supply Current 

— 

560 

— 

720 

WHfM 

|CC2*^^ 

Average Standby Current (R = W = RS = FiyRT = Vih) 

— 

60 

— 

80 


|CC3*^' 

Power Down Current (All Input = Vcc - 0.2V) 

— 

32 

— 

48 




NOTES: 2718tbl05 

1 . Measurements with 0.4 < Vin < Vcc. 

2. R s ViH, 0.4 < VouT < Vcc. 

3. Icc measurements are made with outputs open. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 & 2 


2718tbl06 
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IDT7M207 (32K x 9), IDT7M208 (64K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


+5V +5V 




Figure 1. Output Load Figure 2. Output Load 

* Includes scope and jig capacitances. (for tRLZ, tWLZ, and tRHZ) 

* Includes scope and jig capacitances. 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V±10%, Ta = 0°C to +70°C and -55°C to +125°C) 


Symbol 

Parameter 

-20*®^ 

(Com'l Only) 

.25(3) 

(Com'l Only) 

-30(3) 


35 

■ 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

fs 

Shift Frequency 

— 33.3 

— 

28.6 

— 

25 

— 22.5 

MHz 

tRC 

Read Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tA 

Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tRR 

Read Recovery Time 

10 — 

10 — 

10 

— 

10 

— 

ns 

tRPW<’> 

Read Pulse Width 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tRLZ*^> 

Read Pulse Low to Data Bus at Low Z 

5 — 

5 -- 

5 

— 

5 

— 

ns 

tWLz(2> 

Write Pulse High to Data Bus at Low Z 

5 

— 

5 

— 

5 

— 

10 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ<^) 

Read Pulse High to Data Bus at High Z 

— 

16 

— 

20 

— 

20 

— 

20 

ns 

two 

Write Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tWPW<^> 

Write Pulse Width 

20 

— 

25 

— 

30 

— : 

35 

— 

ns 

tWR 

Write Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tDS 

Data Set-up Time 

15 — 

18 — 

18 

— 

20 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 — 

ns 

tRSC 

Reset Cycle Time 

30 

— 

35 

— 

40 

— 

45 

— 

ns 

tRS<^> 

Reset Pulse Width 

20 

— 

25 — 

30 

— 

35 

— 

ns 

tRSR 

Reset Recovery Time 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

tEFL 

Reset to Emtpy Flag Low 

— 

30 

— 

35 

— 

40 

— 

45 

ns 

tREF 

Read Low to Emtpy Flag Low 

— 

23 

— 

25 

— 

30 

— 

35 

ns 

tRFF 

Read High to Full Flag High 

— 

23 

— 

25 

— 

30 

— 

35 

ns 

tWEF 

Write High to Empty Flag High 

— 

23 

— 

25 

— 

30 

— 

35 

ns 

tWFF 

Write Low to Full Flag Low 

— 

23 

— 

25 

— 

30 

— 

35 

ns 


NOTES: 27i8tbi07 

1 . Pulse widths less than minimum value are not allowed. 

2. Values guaranteed by design, not currently tested. 

3. Preliminary specifications only. 
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IDT7M207 {32K X 9), IDT7M208 (64K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V±1 0%, Ta = 0°C to +70“C and -55“C to +125°C) 





40 

-50 

-60 

-70 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

fs 

Shift Frequency 

— 

20 

— 15.4 

— 

13.3 

— 

11.6 

MHz 

tRC 

Read Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

ns 

tA 

Access Time 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tRR 

Read Recovery Time 

10 

— 

15 

— 

15 — 

15 

— 

ns 

tRPW^''' 

Read Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

ns 

tRLZ^^^ 

Read Pulse Low to Data Bus at Low 2 

5 

— 

10 

— 

10 

— 

10 

— 

ns 

tWLZ^^) 

Write Pulse High to Data Bus at Low Z 

10 

— 

15 

— 

15 

— 

15 

— 

ns 

tDV 

Data Valid from Read Pulse High 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tRHZ^^^ 

Read Pulse High to Data Bus at High Z 

— 

25 

— 

30 

— 

30 

— 

30 

ns 

two 

Write Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

ns 

tWPW^''^ 

Write Pulse Width 

40 

— 

50 

— 

60 

— 

70 — 

ns 

tWR 

Write Recovery Time 

10 

— 

15 

— 

15 

— 

15 

— 

ns 

tDS 

Data Set-up Time 

20 

— 

30 

— 

30 

— 

30 

— 

ns 

tDH 

Data Hold Time 

0 

— 

5 

— 

5 

— 

10 

— 

ns 

tRSC 

Reset Cycle Time 

50 

— 

65 

— 

75 

— 

85 

— 

ns 

tRS*''^ 

Reset Pulse Width 

40 

— 

50 

— 

60 

— 

70 

— 

ns 

tRSR 

Reset Recovery Time 

' 10 

— 

15 

— 

15 

— 

15 

— 

ns 

tEFL 

Reset to Emtpy Flag Low 

— 

55 

— 

65 

— 

75 

— 

85 

ns 

tREF 

Read Low to Emtpy Flag Low 

— 

40 

— 50 

— 

60 

— 

70 

ns 

tRFF 

Read High to Full Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tWEF 

Write High to Empty Flag High 

— 

40 

— 

50 

— 

60 

— 

70 

ns 

tWFF 

Write Low to Full Flag Low 


40 

— 

50 

— 

60 

— 

70 

ns 








































































































































































1DT7M207 (32K x 9), IDT7M208 (64K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF ASYNCHRONOUS WRITE AND READ OPERATION 



TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 



LAST WRITE 

FIRST R 

EAD 

ADDITIONAL 

READS 

FIRST 

WRITE 



1 

1 


\ 1 






i 




tRFF 

r- 


Wk 


i 


B 


1 

r 
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TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 



NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7M207 (32K x 9), IDT7M208 (64K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM FOR THE EMPTY FLAG CYCLE 



27iedrw09 


NOTE: 

1 . tRPE must be > tRPW (min). Refer to Technical Note TN-08 for details on this boundary condition. 


TIMING WAVEFORM FOR THE FULL FLAG CYCLE 



2718drw10 


NOTE: 

1 . twPF must be S twpw (min). Refer to Technical Note TN-08 for details on this boundary condition. 
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IDT7M207 (32K x 9), IDT7M208 (64K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ DATA FLOW-THROUGH MODE 


DATAin ) 

( 

3V 


W 

R OV 

\ 7 

L 

tRPE H 

^ OV 


/ 

^ \ 


tWL — ► 

p— tWEF — ► 

tREF M— 

u — 




UAIAOUT VALID 


2718dtw11 


TIMING WAVEFORM OF WRITE DATA FLOW-THROUGH MODE 


3V 


1 


W OV 


FF 


DATAin 


DATAout 


OV 




tRFF 


tWPF 




tWFF 


/ 

f 



1-*- tDH 






DATAin VALID 




Ids 


DATAout VALID 


XEE> 


DEPTH/WIDTH EXPANSION & DATA FLOW-THROUGH 
MODES: 

For more details on expanding FIFO modules in depth and/ 
or width, please refer to the IDT7205 or IDT7206 data sheets. 


For more details on data flow-through modes (read data fall 
through andwrite data fall-through), please referto the IDT7205 
or IDT7206 data sheets. 
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1 

1Mx32 

PRELIMINARY 

Integrated Device Technology, Inc. 


CMOS STATIC RAM MODULE 

IDT7MP4104 


FEATURES: 

• High density 4 megabyte static RAM module 

• Low profile 80 pin ZIP (Zig-zag In-line vertical Package) 
or 80 pin SIMM (Single In-line Memory Module) 

• Fast access time: 20ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±10%) power supply 

• Multiple GND pins and decoupling capacitors for maxi- 
mum noise immunity 

• Inputs/outputs directly TTL compatible 

PIN CONFIGURATION^^) 


PDo 2 
PD2 4 
l/Oo 6 
l/Oi 8 
I/02 10 

I/03 12 

GND 14 
As 16 
Ae 18 
A7 20 
As 22 
A9 24 
AlO 26 
I/Os 28 
1/09 30 

I/0 10 32 

I/0 11 34 

W& 36 
^ 38 

CS 40 

NO 42 
WB 44 
I/0 16 46 

1/017 48 

I/O IS 50 
1/019 52 

GND 54 
Ai7 56 
Ais 58 
A19 60 

NC 62 
NO 64 
NC 66 
NC 68 
NC 70 
I/O 24 72 

I/O 25 74 

I/O 26 76 

I/O 27 78 

GND 80 


1 GND 
3 PDl 
5 1/04 
7 Vcc 
9 I/Os 
11 1/06 
13 1/07 
15 Ao 
17 Al 
19 A2 
21 A3 
23 Vcc 
25 A4 
27 GND 
29 1/012 
31 1/013 
33 1/014 
35 I/O IS 
37 W& 
39 Vcc 

41 GND 
43 OB 
45 WB 
47 I/O 20 
49 1/021 
51 1/022 
53 1/023 
55 An 
57 Ai 2 
59 A13 
61 A14 
63 Vcc 
65 Ais 
67 GND 
69 Aie 
71 1/029 
73 Vcc 
75 1/029 
77 I/O 30 
79 1/031 


PDo-NC 
PDl -GND 
PD2-NC 


DESCRIPTION: 

The IDT7MP4104 is a 1M x 32 static RAM module con- 
structed on an epoxy laminate (FR-4) substrate using 8 1 M x 
4 static RAMs in plastic packages. Availability of four write 
enable lines (one for each group of two RAMs) provides byte 
access. The IDT7MP4104 is available with access time as 
fast as 20ns with minimal power consumption. 

The IDT7MP4104 is packaged in a 80 pin FR-4 ZIP (Zig- 
zag In-line vertical Package)or a 80 pin SIMM (Single In-line 
Memory Module). The ZIP configuration allows 80 pins to be 
placed on a package 4.45 inches long and 0.35 inches wide. 
At only 0.60 inches high, this low profile package is ideal for 
systems with minimum board spacing while the SIMM con- 
figuration allows use of edge mounted sockets to secure the 
module. 

All inputs and outputs of the IDT7MP4104 are TTL com- 
patible and operate from a single 5V supply. Full asynchro- 
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

Three identification pins (PDO, PDl and PD2) are provided 
for applications in which different density versions of the 
module are used. In this way, the target system can read the 
respective levels of PDO, PD1 and PD1 to determine a 1M 
depth. 

FUNCTIONAL BLOCK DIAGRAM 

OEo OEi 


WEo 

t 

WEi WE2 

i i 

WE3 

i 


1M x32 
RAM 

II 



I/O 0-7 1/08-15 I/OI 6-23 1/024-31 

2769 drw 02 


PIN NAMES 


ZIP, SIMM 2769 drw 01 

TOP VIEW 

NOTE: 

1. Pins2, 3and4(PDo, PDl and PD 2 ) are read by the user to determine the 
density of the module. If PDo reads NC, PDi reads GND and PD 2 reads 
NC, then the module has a 1 M depth. 


1 /O 0-31 

Data Inputs/Outputs 

Ao-19 

Addresses 

CS 

Chip Select 

W&-WE3 

Write Enables 

OEo 

Output Enable for Lower Word 

OE 1 

Output Enable for Upper Word 

PD 0 -PD 2 

Depth Identification 

Vcc 

Power 

GND 

Ground 

NC 

No Connect 


APRIL 1992 


COMMERCIAL TEMPERATURE RANGE 

©1992 Integrated Device Technology, Inc. 
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IDT7MP4104 

1M X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE (Ta = +25°C, F = 1 .OMHz) 



Parameter^^^ 

Conditions 


Unit 

ClN(D) 

Input Capacitance 
(Data) 

V(lN) = ov 

15 

PF 

CiNI 

Input Capacitance 
(Address, CS) 

V(IN) = ov 

60 

PF 

ClN2 

Input Capacitance (W^ 

V(IN) = ov 

15 

pF 

ClN3 

Input Capacitance (OE) 

V(IN) = ov 

30 

pF 

Gout 

Output Capacitance 

V(OUT) = ov 

15 

pF 


NOTE: 2769 tbi 02 

1 . This parameter is guaranteed by design but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 


Symboi 

Parameter 

Min. 


Max. 


Vcc 

Supply Voltage 

mm 

5.0 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

V 

VIH 

Input High Voltage 

2.2 

— 

6.0 

V 

VIL 

Input Low Voltage 

-0.5(^> 

— 

0.8 

V 


NOTE: 2769 tbl03 

1. ViL(min) = -1.5V for pulse width less than 10ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2769tbl04 


TRUTH TABLE 


Mode 



1^ 

Output 

Power 

Standby 

■a 

D 

B 

HighZ 

Standby 

Read 

n 

L 

D 

DATAout 

Active 

Wnte 

■a 

B 

L 

DATAin 

Active 

Read 

L 

D 

D 

High-Z 

Active 


2769 tbI 05 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 

Temperature Under Bias 

-10 to +85 


Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2769 tbi 06 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 
(Address and Control) 

Vcc = Max.; Vin = GND to Vcc 

— 

80 

pA 


Input Leakage (Data) 

Vcc = Max.; Vin = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 

Vcc = Max.; CS = Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min., lOL = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., lOH = -4mA 

2.4 

— 

V 


2769 tbi 07 



Symbol 

Parameter 

Test Conditions 

7MP4104 

Max. 

Unit 

Icc 

Dynamic Operating 
Current 

f = fMAX; CS = ViL 

Vcc = Max.; Output Open 

1200 

mA 

ISB 

Standby Supply 
Current 

CS> Vih, Vcc = Max. 

Outputs Open, f = Imax 

480 

mA 

ISBI 

Full Standby 

Supply Current 

CS> Vcc-0.2V;f = 0 

Vin > Vcc - 0.2V or < 0.2V 

80 

mA 


2769 tbi 08 
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IDT7MP4104 

1M X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GNDto3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1-4 


2763 tbi 09 


DATAout 


+5V 



+5V 


DATAout 



480 n 


_ 5pF* 


Figure 1, Output Load 


2769 dm 03 

•Includes scope and Jig, 

Figure 2. Output Load 

(for tOLZ.tOHZ, tCHZ, tCL2, tWHZ, tOW) 


2769 dm 04 



CAPACITANCE (pF) 


Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 


2769 dm 06 





IDT7MP4104 

1M X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V +1 0%. Ta = 0°C to +70°C) 


Symbol 

Parameter 

1 7MP4104SXXZ, 7MP4104SxxM 

Unit 

1 . -20 

1 -25 

-35 

1 Min. 



Min. 

^^3 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— ' 

35 


ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

KM 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

BcHi 

ns 

tCLZ*''^ 

Chip Select to Output in Low Z 

3 

— 

3 

— 

3 

- 

ns 

tOE 

Output Enable to Output Valid 

— 

12 

— 

15 

— 

wm 

ns 

tOLZ^''^ 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

- 

ns 

tCHZ^''' 

Chip Deselect to Output in High Z 

— 

10 

— 

12 

■_ 

■a 

ns 

tOHZ^'') 

Output Disable to Output in High Z 

— 

10 

— 

12 

— 

wm 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

ns 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

ns 


Chip Deselect to Power-Down Time 

— 

20 

— 

25 

— 

KM 

ns 

Write Cycle 

twc 

Write Cycle Time 

20 

— 

25 

— 

35 

— 

ns 

tew 

Chip Select to End of Write 

15 

— 

20 

— 

30 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

30 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

15 

— 

20 

— 

30 

— 

ns 

tWR 

Write Recovery Time 

3 

— 

3 

— 

3 

— 

ns 

tWHZ^^^ 

Write Enable to Output in High Z 

— 

10 

— 

15 

— 

20 

ns 

tDW 

Data to Write Time Overlap 

12 

— 

15 

— 

20 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 



ns 


Output Active from End of Write 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 


2769tbl10 






































































































































IDT7MP4104 

1M X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 



2769 dtw 09 


NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected. CS = Vil. 

3. Mdress valid prior to or coincident with CS transition low. 

4. OE=Vil. 

5. Transition is measured +200mV from steady state. This parameter is guaranteed by design, but not tested. 


7.14 
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IDT7MP4104 

1M X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED) 


ADDRESS 


CS 


WE 


DATAin 


> 

h* tWC ► 

k I > 

< 


tAW fc-j 







^ ► 

tWR 

^ — tAS ► M tew ► 




^ 

!.« tow ► 

tDH 

^ DATA VALI D 

13 


NOTES: 

1 . WE or CS must be high during ail address transitions. 

2. A write occurs during the overlap (ty^ of ajow CS and a low WE. 

3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, ttie outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, ^ write pulse width must be the larger of twp or (tWHZ + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 


PACKAGE DIMENSIONS - PLEASE CONSULT FACTORY FOR DETAILS 
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256KX32 

BiCMOS/CMOS STATIC RAM 
MODULE 


PRELIMINARY 

IDT7M4077 


FEATURES: 

• High density 8 megabit static RAM moduie 

• Low profiie 64 pin sidebraze DiP (Duai in-iine Package) 

• Very fast access time: 1 5ns (max.) 

• Surface mounted ieadiess chip carrier (LCC) components 
on an muitiiayer ceramic substrate 

• Singie 5V (+10%) power suppiy 

• inputs/outputs directiy TTL compatibie 

• Muitipie GND pins and decoupiing capacitors for maxi- 
mum noise immunity 


PIN CONFIGURATION 


Vcc 
i/Oo 
i/Oi 
1/02 
i/03 
WEo 
GND 
i/04 
i/0 5 
i/06 
i/07 
Ao 
Ai 
A2 
As 
OE 
GND 
A4 
As 
Ae 

A7 
As 
i/0 16 

i/0 17 

i/0 10 

i/0 19 

WE2 
i/0 20 
i/021 
i/022 

1/023 

GND 


GND 
i/0 a 
i/09 
I/0 10 
I/0 11 
WEi 
I/O 12 
I/O 13 
1/014 
I/O 15 
A9 
Alo 
All 
A12 
Ai3 
GND 
CS 
Ai4 
A15 

Ai6 

A17 
1/024 
1/025 
I/O 26 

1/0 27 
^D 
WE 3 
1/0 28 
1/029 
I/O 30 
1/031 

Vcc 


2814drw01 


DESCRIPTION: 

The IDT7M4077 is a 256K x 32 static RAM module con- 
structed on a multilayer ceramic substrate using eight 256Kx4 
static RAMs in leadless chip carrier (LCC) packages. Avail- 
ability of four write enable lines (one for each group of two 
RAMs) provides byte write capability. The IDT7M4077 is 
available with access time as fast as 1 5ns with minimal power 
consumption. 

The IDT7M4077 is packaged in a 64 pin sidebraze DIP 
(Dual In-line Package). The DIP configuration allows 64 pins 
to be placed on a package 3.5 inches long, 0.6 inches wide 
and 0.31 inches thick. 

All inputs and outputs of the IDT7M4077 are TTL compat- 
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro- 
vides equal access and cycle times for ease of use. 

All IDT military modules are constructed with semiconduc- 
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B, making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 


FUNCTIONAL BLOCK DIAGRAM 


WEo WEi WE 2 WE3 



PIN NAMES 


I/O0-31 

Data Inputs/Outputs , 

Ao-17 

Addresses 

CS 

Chip Select 

WB)-3 

Write Enables 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 


2814tbl01 


BiCEMOS and CEMOS are trademarks of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


01992 integrated Device Technology, Inc. 
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IDT7M4077 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

°c 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +1 50 

°c 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 2314tbl02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operationai sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6.0 

V 

VIL 

Input Low Voltage 

-0.5(^> 

— 

0.8 

V 


NOTE: 2814tbl03 


1. ViL(min) = -1.5V for pulse width less than 10ns. 


TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

HighZ 

Standby 

Read 

L 

L 

H 

DATAout 

Active 

Write 

L 

X 

L 

DATAin 

Active 

Read 

L 

H 

H 

High-Z 

Active 


2814tbl04 


CAPACITANCE (Ta = +25“C, F = 1 .OMHz) 


Symbol 

Parameter^’^ 

Conditions 

Max. 

Unit 

Ci/o 

I/O Capacitance 
(Data) 

V(IN) = ov 

15 

PF 

ClN1 

Input Capacitance 
(Address & Control) 

V(iNl) = ov 

90 

PF 

ClN2 

Input Capacitance 
(WE) 

V(IN) =ov 

35 

pF 


NOTE: 2814tbl 05 


1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55'’C to+125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2814tbl06 


DC ELECTRICAL CHARACTERISTICS 


(Vcc = 5.0V +10%, Ta = -55"C to +125°C and 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min 

Max. 

Unit 

|lLl| 

Input Leakage 
(Address and Control) 

Vcc = Max.;ViN = GND to Vcc 

— 

80 

pA 

|lLl| 

Input Leakage (Data) 

Vcc = Max.:ViN = GND to Vcc 

— 

10 

pA 

|lLl| 

Input Leakage (WE) 

Vcc = Max.:ViN = GND to Vcc 

— 

20 

pA 

|lLO| 

Output Leakage 

Vcc = Max.; CS = ViH, VouT = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min., loL = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., lOH =-4mA 

2.4 

— 

V 


2814tbl07 


Symbol 

Parameter 

Test Conditions 

7M4077‘’’2/ 

7M4077<^5 

Unit 

Military 

Max. 

Comm. 

Max. 

Military 

Max. 

Comm. 

Max. 

Icc 

Dynamic Operating 
Current 

f = fMAX; CS = ViL 

Vcc = Max.; Output Open 

1760 

1600 

1500 

1200 

mA 

ISB 

Standby Supply 
Current 

CSS ViH, Vcc = Max. 

Outputs Open, f = fMAX 

720 

600 

600 

480 

mA 

ISBI 

Full Standby 

Supply Current 

CS S Vcc - 0.2V; f = 0 

ViN > Vcc - 0.2V or < 0.2V 

400 

320 

320 

80 

mA 


2814tbl08 


NOTES: 

1 . Preliminary specifications only. 

2. 1 5-20ns versions oniy. 

3. 25-55ns versions only. 
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IDT7M4077 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1-4 


2814tbl09 


DATAout 


+5V 



DATAout 


+5V 



2814drw04 


Figure 1. Output Load 


“Includes scope and jig. 


Figure 1. Output Load 
(for tOLZ, tCHZ, tCLZ, tWHZ, tow) 


DATAout 


I 


Zo = 50L2 




5on 


1.5V 



Figure 3. Alternate Output Load 


Figure 4. Alternate Lumped Capacitive Load, 
Typicai Derating 
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IDT7M4077 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±1 0%, Ta = -55°C to +125°C and 0°C to +70°C) 





7M4077SXXC. 

7M4077S> 

xCB 




-15<2) 

.17(2) 

.20(2) 


Symbol 

Parameter 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Read Cycle 

IRC 

Read Cycle Time 

15 

— 

17 

— 

20 

— 

ns 

tAA 

Address Access Time 

— 

15 

— 

17 

— 

20 

ns 

tACS 

Chip Select Access Time 

— 

15 

— 

17 

— 

20 

ns 

tCLZ*^' 

Chip Seiect to Output in Low Z 

3 

— 

3 

— 

3 

— 

ns 

tOE 

Output Enable to Output Vaiid 

— 

8 

— 

10 

— 

12 

ns 

tOLZ*’) 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

ns 

tCHZ^’' 

Chip Deselect to Output in High Z 

— 

8 

— 

8 

— 

10 

ns 

tOHZ^''' 

Output Disable to Output in High Z 

— 

8 

— 

8 

— 

10 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

ns 

Write Cycle 

twc 

Write Cycle Time 

15 

— 

17 

— 

20 

— 

ns 

tew 

Chip Select to End of Write 

12 

— 

15 

— 

17 

— 

ns 

tAW 

Address Valid to End of Write 

12 

— 

15 

— 

17 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

12 

— 

15 

— 

17 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tWHz(^) 

Write Enable to Output in High Z 

— 

8 

— 

10 

— 

13 

ns 

tDW 

Data to Write Time Overlap 

10 

— 

10 

— 

15 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

ns 


Output Active from End of Write 

0 

— 

0 

— 

0 

— 

ns 


NOTES: 28i4tbiio 

1 . This parameter is guaranteed by design, but not tested. 

2. Preiiminary specifications only. 
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IDT7M4077 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±10%, Ta = -55°C to +125°C and 0°C to +70°C) 


Symbol 

Parameter 

7M4077SXXC, 7M4077SxxCB 

Unit 

-25 

-30 

-35 

-45 

-55 

Min. 

^^3 


^^3 

Min. 

^^3 

m 

^^3 

Min. 

Max. 

Read Cycle 

tRC 

Read Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— ■ 

55 

— 

ns 

tAA 

Address Access Time 

— 

25 

— 

30 

— 


— 

■a 

— 

55 

ns 

tACS 

Chip Select Access Time 

— 

25 

— 

30 

— 

35 

— 

■a 

— 

55 

ns 

tCLzt^> 

Chip Select to Output in Low Z 

3 

— ' 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tOE 

Output Enable to Output Valid 

■ — 

15 

— 

18 

— 

23 

— 


— 

25 

ns 

tOLZ^^' 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tCHZ^''' 

Chip Deselect to Output in High Z 

— 

17 

— 

20 

— 

25 

— 

30 

— 

30 

ns 

tOHzC') 

Output Disable to Output in High Z 

— 

12 

■ — 

15 

— 

20 

— 

mm 

— 

25 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— ■ 

3 

— 

3 

— 

3 

— 

ns 

tPU*^' 

Chip Select to Power-Up Time 

0 


0 

— 

0 

— 

0 

— 

0 

— 

ns 


Chip Deselect to Power-Down Time 

— 

25 

— 

30 

— 

35 

— 

45 

— 

55 

ns 

Write Cycle 

two 

Write Cycle Time 

25 

— 

30 

— 

35 

— 

45 

— 

55 

— 

ns 

tew 

Chip Select to End of Write 

20 

— 

25 

— 

30 

— 

40 

— 

50 

— 

ns 

tAW 

Address Valid to End of Write 

20 

— 

25 

— 

30 

— 

40 

— 

50 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

20 

■ — 

25 


30 

— 

40 

— 

40 

— 

ns 

tWR 

Write Recovery Time 

0 

_ 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^^) 

Write Enable to Output in High Z 

— 

18 

— 

20 

— 

23 



— 

25 

ns 

tow 

Data to Write Time Overlap 

20 

— 

20 

— 

25 

_ 

30 

— 

30 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow^’') 

Output Active from End of Write 

0 

— 

0 

— 

0 


0 

— 

0 

— 

ns 


NOTES: 281 4 toll 1 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specifications only. 
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IDT7M4077 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 



[.« tRC ► 


ADDRESS ^ 

< : > 

C 







triH 




dataout previous data valid ^ 

SEX> 

^ DATA VALID ^ 



2814 diw 08 


NOTES: 

1 . WE is High for Read Cycie. 

2. Device is continuousiy seiected. CS = Vj^ 

3. Mdress vaiid prior to or coincident with CS transition iow. 

4. OE=Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7M4077 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 



TIMING WAVEFORM OF WRITE CYCLE NO. 



NOT^: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured +200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, Jhe write pulse width must be the larger of twp or (twHZ + tcw) to allow the I/O drivers to turn oft and data 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7M4077 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7MB4067 



Integrated Device Technology, Inc. 


256K X 32 

CMOS STATIC RAM MODULE 


FEATURES: 

• High density 8 megabit static RAM module 

• Low profile 60 pin DIP (Dual In-line Package) 

• Very fast access time: 20ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple GND pins and decoupling capacitors for 
maximum noise immunity 

PIN CONFIGURATION 


Vcc 

Ao 

l/Oo 

l/Oi 

1/02 

1^3 

CSo 

A1 

I/O 4 
I/O 5 
I/O 6 
I/O 7 
A2 
A 3 
WEo 
A4 
As 
I/Os 
I/O 9 
I/0 10 
I/0 11 
Ae 

A7 
CSi 
I/O 12 

1/013 
1/014 
I/O 15 
As 
GND 


GND 
1/031 
I/O 30 
I/O 29 
I/O 28 
Ai7 
A16 
CS3 
I/O 27 
1/0 26 
1/0 25 
1/0 24 
A15 
A14 

WEl 

A13 

A12 
1/0 23 

I/O 22 
1/0 21 
I/O 20 
All 
Alo 
CS2 
I/O 19 
I/O 18 
1/017 
1/016 
A9 
Vcc 


2830 drw01 


DESCRIPTION: 

The IDT7MB4067 is a 256K x 32 static RAM module 
constructed on an epoxy laminate (FR-4) substrate using 8 
256K X 4 static RAMs in plastic SOJ packages. Availability 
of four chip select lines (one for each group of two RAMs) 
provides byte access. The IDT7MB4067 is available with 
access time as fast as 20ns with minimal power consumption. 

The IDT7MB4067 is packaged in a 60 pin DIP (Dual In-line 
Package). The DIP configuration allows 60 pins to be placed 
on a package 3.0 inches long and 0.6 inches wide and 0.365 
inches tall. 

All inputs and outputs of the IDT7MB4067 are TTL com- 
patible and operate from a single 5V supply. Full asynchro- 
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 


FUNCTIONAL BLOCK DIAGRAM 


WEo WEi 



PIN NAMES 


Ao-Ai7 

Addresses 

I/O0-31 

Data Inputs/Outputs 

CSo 

Chip Select for I/O0-7 

CSi 

Chip Select for 1/08-15 

CS2 

Chip Select for I/O16-23 

CS3 

Chip Select for I/O24-31 

WEo 

Write Enable for I/O0-15 

WEl 

Write Enable for I/O16-31 

GND 

Ground 

Vcc 

Power 


2830 tbi 01 


COMMERCIAL TEMPERATURE RANGE 


APRIL 1992 


©1 992 Integrated Device Technology, Inc. 
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IDT7MB4067 

256K X 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE (Ta = +25“C, F = 1 .OMHz) 


Symbol 

Parameter^^^ 

Conditions 

Max. 

Unit 

Cl/O 

Data I/O Capacitance 

V(IN) = ov 

15 

PF 

ClN{W) 


V(iN) = ov 

40 

PF 

ClN(C) 

Input Capacitance 
(CS) 

V(IN) = ov 

20 

pF 

ClN(A) 

Input Capacitance 
(Address) 

< 

II 

o 

< 

75 

pF 


2830 tbi 02 


1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

EM 

Max. 

UQQ 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

D. 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6.0 

V 

ViL 

Input Low Voltage 

-0.5^’) 

— 

0.8 

V 


NOTE: 2830tbl03 


1. ViL(min) = -2.0V for pulse width less than 1 0ns. 


TRUTH TABLE 


Mode 

CS 

WE 

Output 

Power 

Standby 

H 

X 

Hi-Z 

Standby 

Read 

L 

H 

□out 

Active 

Write 

L 

L 

Din 

Active 


2830 tbI 05 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2830 tbi 06 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V±10% 


2830 tbi 04 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±1 0%, Ta = 0°C to +70°C) 



Parameter 

Test Conditions 

7MB4067 

Unit 

Min. 

Max. 

mil 

Input Leakage 
(Address and Control) 

Vcc = Max.; ViN = GND to Vcc 

— 

80 

pA 

HBlHi 

Input Leakage (Data) 

Vcc = Max.; ViN = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 

Vcc = Max.; CS = Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min., lOL = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., loH = -4mA 

ro 

— 

V 


2830 tbi 07 



Symbol 

Parameter 

Test Conditions 

1 7MB4067 1 

Unit 

Min. 

Max. 

Icc 

Dynamic Operating 
Current 

f = fMAX; CS = VlL 

Vcc = Max.; Output Open 

— 

1200 

mA 

ISB 

Standby Supply 
Current 

CS>ViH,Vcc = Max. 

Outputs Open, f = fMAX 

— 

480 

mA 

ISBI 

Full Standby 

Supply Current 

CS>Vcc-0.2V;f = 0 

ViN > Vcc - 0.2V or < 0.2V 


80 

mA 


2830 tbi 08 
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IDT7MB4067 

256K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Leveis 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figure 1 & 2 


2S30 tbi 09 


+5 V 


+5 V 



DATAout 


2830 drw os’lndudes scope and jig 



Figure 1. Output Load 


Figure 1. Output Load 
(for tCHZ, tcLZ, twHZ, tow) 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, Ta = 0°C to +70"C) 


Symbol 

Parameter 

7MB4067SXXP 

Unit 

.20(2) 

-25 

-30 

-35 

-45 

Min. 



wmn 

Min. 

na 

jaDIBiSS 

Min. 

m 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

30 


35 

— 

45 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 


— 

35 

— 

45 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

— 

45 

ns 

tCLZ^’^ 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tCHZ*^' 

Chip Deselect to Output in High Z 

— 

10 

— 

12 

— 

15 

— 

18 

— 

20 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

5 

— 

5 

— 

ns 

tPU^'') 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 


ns 

tPD^'') 

Chip Deselect to Power-Down Time 

— 

20 

— 

25 

— 

as 

— 

35 

— 

45 

ns 

Write Cycle 

two 

Write Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— 

45 

— 

ns 

tew 

Chip Select to End of Write 

15 

— - 

20 

— 

25 

— 

30 

— 

40 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

40 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

15 

— 


— 

25 

— 

30 

— 

35 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^^) 

Write Enable to Output in High Z 

— 

13 

— 

15 

— 

MM 

— 

^!1 

— 

23 

ns 

tow 

Data to Write Time Overlap 

12 

— 

15 

— 

17 

— 

20 

— 

25 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow*''* 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTES; 2830*110 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specifications only. 
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IDT7MB4067 

256K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 




TIMING WAVEFORM OF READ CYCLE NO. 2 <^’2.4) 


ADDRESS 


DATAout 



TIMING WAVEFORM OF READ CYCLE NO. 3 



NOTES: 

1 . WE is high for read cycle. 

2. Device is continuously selected. CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. OE=Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MB4067 

256K X 32 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 



NOTES: 

1 . WE or ^ must be high during all address transitions. 

2. A write occurs during the overlap (t^ of a lo w CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by 
design but not tested. 

7. During a WE controlled write cycle, the write pulse width must be the larger of twp or (tWHZ + tow) to allow the I/O drivers to turn off and data to be placed 
on the bus for the required tow. 






7.16 


6 



256KX32 


IDT7MP4045 




FEATURES: 

• High density 8 megabit static RAM moduie 

• Low profiie 64 pin ZiP (Zig-zag in-iine verticai Package) 
or 64 pin SiMM (Singie in-iine Memory Moduie) 

• Uitra fast access time: 10ns (max.) 

• Surface mounted piastic components on an epoxy 
iaminate (FR-4) substrate 

• Singie 5V (±10%) power suppiy 

• Muitipie GND pins and decoupiing capacitors for maxi- 
mum noise immunity 

• inputs/outputs directiy TTL compatibie 



1. Pins 2 and 3 (PDo and PDi) are read by the user to determine the density 
of the module. If PDo reads GND and PDi reads GND, then the module 
had a 256K depth. 


DESCRIPTION: 

The iDT7MP4045 is a 256K x 32 static RAM module 
constructed on an epoxy laminate (FR-4) substrate using 8 
256K X 4 static RAMs in plastic SOJ packages. Availability 
of four chip select lines (one for each group of two RAMs) 
provides byte access. Extremely fast speeds can be achieved 
due to the use of 1 megabit static RAMs fabricated in IDT's 
high performance, high reliability BiCEMOS™ technology. 
The IDT7MP4045 is available with access time as fast as 1 0ns 
with minimal power consumption. 

The IDT7MP4045 is packaged in a 64 pin FR-4 ZIP (Zig- 
zag In-line vertical Package)or a 64 pin SIMM (Single In-line 
Memory Module). The ZIP configuration allows 64 pins to be 
placed on a package 3.65 inches long and 0.35 inches wide. 
At only 0.60 inches high, this low profile package is ideal for 
systems with minimum board spacing while the SIMM con- 
figuration allows use of edge mounted sockets to secure the 
module. 

All inputs and outputs of the IDT7MP4045 are TTL 
compatible and operate from a single 5\/ supply. Full 
asynchronous circuitry requires no clocks or refresh for op- 
eration and provides equal access and cycle times for ease of 
use. 

Two identification pins (PDO and PDI) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the 
respective levels of PDO and PDI to determine a 256K depth. 

FUNCTIONAL BLOCK DIAGRAM 


CSi CSz CS3 CS4 



2703tbl01 


APRIL 1992 


BiCEMOS and CEMOS are trademarks of Integrated Device Technology, Inc. 

COMMERCIAL TEMPERATURE RANGE 

©1992 Integrated Device Technology, Inc. 
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IDT7MP4045 256K X 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE (Ta = +25“C, F = 1 .OMHz) 


Symbol 

Parameter^^) 

Conditions 

Max. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

< 

II 

o 

< 

12 

PF 

ClN(A) 

Input Capacitance 
(Address & Control) 

V(IN) = ov 

70 

PF 

COUT 

Output Capacitance 

V{OUT) = ov 

12 

pF 


NOTE: 2703 tbi 02 

1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 


Max. 


Vcc 

Supply Voltage 

mm 

5.0 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

n 

ViH 

Input High Voltage 

2.2 

— 

6.0 

n 

ViL 

Input Low Voltage 


— 

0.8 

V 


NOTE: 2703tbl03 

1. ViL(min) = -1.5V for pulse width less than 10ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2703 tbI 04 


TRUTH TABLE 


Mode 




Output 

Power 

Standby 

D 

D 

a 

HighZ 

Standby 

Read 

L 

L 

o 

DATAout 

Active 

Write 

L 

B 

L 

DATAin 

Active 

Read 

L 

D 

B 

High-Z 

Active 
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ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2703 tbi 06 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V +1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 
(Address and Control) 

Vcc = Max.; Vin = GND to Vcc 

— 

80 

pA 


Input Leakage (Data) 

Vcc = Max.;ViN = GND to Vcc 

— 

10 

pA 

llLO| 

Output Leakage 

Vcc = Max.; CS = ViH. VouT = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min., lOL = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., loH =-4mA 

2.4 

— 

V 


2703 tbi 07 




Parameter 

Test Conditions 

10ns - 17ns'^^ 
Max. 

20ns - 45ns 
Max. 

Unit 

Icc 

Dynamic Operating 
Current 

f = fMAX; CS= VlL 

Vcc = Max.; Output Open 

1600 

1200 

mA 

ISB 

Standby Supply 
Current 

CS> ViH, Vcc = Max. 

Outputs Open, f = fMAX 

480 

480 

mA 

ISBI 

Full Standby 

Supply Current 

CS> Vcc-0.2V;f = 0 

VlN> Vcc -0.2V or < 0.2V 

320 

80 

mA 


NOTE: 2703 tbi 08 

1 . Preliminary specifications only. 
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IDT7MP4045 256K x 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1-4 


2703 tbi 09 


DATAout 


+5V 



Figure 1. Output Load 


+5V 


DATAout 



Figure 2. Output Load 

(for tOLZ.tOHZ, tCHZ, tCLZ, tWHZ, tOW) 


2703 dm 04 



Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 
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IDT7MP4045 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4045SXXZ, 7MP4045SxxM 

Unit 

-10(2) 

-12(2) 

-15(2) 

-17(2) 

Min. Max. 

Min. Max. 

Min. Max. 

Min. 

Max. 

Read Cycle 

tRC 

Read Cycle Time 

10 

— 

12 

— 

15 

— 

17 

— 

ns 

tAA 

Address Access Time 

— . 

10 

— 

12 

— 

15 

— 

17 

ns 

tACS 

Chip Select Access Time 

— 

7 

— 

8 

— 

10 

— 

12 


tCLZ^'') 

Chip Select to Output in Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

5 

— 

5 

— 

6 

— 

8 

ns 

tOLZ*’) 

Output Enable to Output In Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tCHZ<^> 

Chip Deselect to Output in High Z 

— 

6 

— 

7 

— 

8 

— 

10 

ns 

tOHZ*'') 

Output Disable to Output in High Z 

— 

3 

— 

4 

— 

5 

— 

6 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

Write Cycle 

two 

Write Cycle Time 

10 

— 

12 

— 

15 

— 

17 

— 

ns 

tew 

Chip Select to End of Write 

8 

— 

8 

— 

9 

— 

10 

— 

ns 

tAW 

Address Valid to End of Write 

8 

— 

9 

— 

10 

— 

12 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

8 

— 

9 

■ — 

10 

— 

12 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

■ — 

0 

— 

ns 

tWHz(^) 

Write Enable to Output in High Z 

— 

5 

. — 

5 

— 

6 

— 

7 

ns 

tow 

Data to Write Time Overlap 

5 

_ 

5 

— 

6 

— 

8 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

. — 

ns 


Output Active from End of Write 

2 

— 

2 

— 

2 

— 

2 

— 

ns 


NOTES: 2703 tbiio 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specifications only. 















































































































































IDT7MP4045 256K x 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4045SXXZ, 7MP4045SxxM 

Unit 

-20 

-25 

-30 

-35 

-45 

Min. 

^^9 



Min. 

^^9 


Min. 

Max. 

Read Cycle 

IRC 

Read Cycle Time 

20 

— 

25 

— ■ 

30 

— 

35 

— 

45 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

— 

45 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

— 

45 

ns 

tCLZ^'') 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

10 

— 

12 

— 

15 

— 

18 

— 

23 

ns 

tOLZ^''* 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tCHZ^''' 

Chip Deselect to Output in High Z 

— 

10 

— 

12 

— 

15 

— 

18 

— 

20 

ns 

tOHZ*^) 

Output Disable to Output in High Z 

— 

10 

— 

10 

— • 

10 

— 

10 

— 

10 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

5 

— 

5 

— 

ns 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD*''* 

Chip Deselect to Power-Down Time 

— 

20 

— 

25 

— 

30 

— 


— 

45 

ns 

Write Cycle 

two 

Write Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— • 

45 

— 

ns 

tew 

Chip Select to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

40 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

40 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

15 

— 

20 

— 

25 

— - 

30 

— 

35 

— • 

ns 

tWR 

Write Recovery Time 

0 

. — 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^^' 

Write Enable to Output in High Z 

— 

13 

— 

15 

— 

mm 

— 

1 ^ 

— 

23 

ns 

tDW 

Data to Write Time Overlap 

12 

— 

15 

— 

17 

_ 

20 

— 

25 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow*^' 

Output Active from End of Write 

0 

— 

0 


0 

— 

0 

— 

0 

— 

ns 


NOTES: 2703tbiii 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MP4045 256K x 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 



2703 drw 08 


TIMING WAVEFORM OF READ CYCLE NO. 


cs 




tACS 


tCLZ 


(5) 


DATAout ■ 


<xx>< 





2703 drw 06 


NOTES: 

1 . WE is High for Read Cycie. 

2. Device is continuousiy selected. CS = Vil 

3. Mdress valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4045 256K X 32 
BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED) 


ADDRESS 


CS 


WE 


DATAin 


> 

^ twc ► 

< > 

< 


tAW M 





4 ► 

tWR 

^ — tAS tew ► 




M 

M tow ► 

tDH 

^ DATA VALI D ^ 


NOTK: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t^ of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, Jhe write pulse width must be the larger of twp or (tWHZ + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7MP4045 256K x 32 

BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 
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SUBSYSTEMS FLEXI-PAK™ FAMILY 

32Kx32 

128K X 32 

CMOS STATIC RAM MODULES 


IDT7M4003 

1DT7M4013 


FEATURES: 

• High-density 1 megabit/4 megabit CEMOS™ static RAM 
modules 

• Member of the Subsystems "Flexi-Pak" Family of inter- 
changeable modules, with equivalent pin-outs, support- 
ing a wide range of applications 

• Footprint compatible module upgrades to the next higher 
density with relative ease 

• Fast access times: 

7M4003 - 15ns (max.) commercial 
7M4003 - 20ns (max.) military 
7M4013- 15ns (max.) commercial 
7M4013- 20ns (max.) military 

• Low power CMOS operation 

• Surface mounted LCC or SO components on a multi- 
layered co-fired ceramic substrate 

• Offered in a 66-pin "PGA-type” HIP (Hex In-line Pack- 
age), occupying only 1 sq. inch of board space 

• Single 5V (±1 0%) power supply 

• Multiple ground pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT7M4003/4013 are high-speed, high-density 
1 megabit/4 megabit CMOS static RAM modules constructed 
on a multi-layer co-fired ceramic substrate using either 32K x 
8 or 1 28K X 8 SRAM components. 

These modules are part of the IDT Subsytems "Flexi-Pak” 
Family. This family of SRAM/EEPROM/EPROM memory 
modules support applications requiring stand alone static or 
programmable memory or those applications needing a com- 
bination of both. All three module configurations have equiva- 
lent pin-outs, making these “plug-in compatible” with each 
other (i.e. inter-changeable) suitable for a wide range of 
applications. 

The IDT7M4003/4013 is available with access times as 
fast as 15ns over the commercial temperature range and 
20ns over the military temperature range. 

This family of IDT modules are offered in a 66-pin, ceramic 
HIP (Hex In-line Package). This HIP package is similar to a 
PGA and allows the designer to fit 1 megabit/4 megabit of 
memory into 1 sq. inch of board space. 

All IDT military modules are assembled with semiconduc- 
tor components compliant with the latest revision of MIL-STD- 
883, Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 


FUNCTIONAL BLOCK DIAGRAM 


I/O0-I/O7 1/08-1/015 1/016-1/023 1/024-1/031 



CMOS is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATION^^) 












I/O 8 

Wbi 

1/015 

• 1 

012 

023 

34 O 45 O 56 0 

1/0 24 

Vcc 

1/031 

I/O 9 

CSi 

1/014 

• 2 

013 

024 

35 O 46 O 57 O 

I/O 25 

CS3 

I/O 30 

I/0 10 

GND 

1/013 

03 

014 

025 

36 O 47 O 58 O 

I/O 26 

WE3 

I/O 29 

A13 

1/011 

1/012 

04 

015 

026 

37 O 48 O 59 0 

A6 

I/O 27 

1/028 

Ai4 

Aio 

OE 

05 

016 

027 

38 O 49 O 60 O 

A7 

A3 

Ao 

A15 

All 

GND 

06 

017 

028 

39 O 50 O 61 O 

GND 

A4 

A1 

A16 

A12 

WEo 

07 

018 

029 

40 0 51 O 62 0 

Ab 

As 

A2 

GND 

Vcc 

1/0 7 

OB 

019 

030 

41 O 52 O 63 O 

A9 

WE 2 

I/O 23 

l/Oo 

CSo 

1/0 6 

09 

020 

031 

42 O 53 O 64 0 

1/016 

CS2 

I/O 22 

1/01 

GND 

1/0 5 

O10 

021 

032 

43 O 54 O 65 0 

1/017 

GND 

I/O 21 

I/O 2 

1/03 

1/0 4 

Oil 

022 

033 

44 O 55 O 66 O 

I/O 18 

1/019 

I/O 20 


HIP 2711 dtw 02 

TOP VIEW 

NOTE: 

1 . For the IDT7M4003 (32K x 32) version, pins 6 and 7 are no connects. 


PIN NAMES 


Name Description 

I/O0-31 

Data Inputs/Outputs 

Ao-16 

Address Inputs 

W&-3 

Write Enables 

CSo-3 

Chip Selects 

OE 

Output Enable 

vcc 

Power Supply 

GND 

Ground 


2711 tbIOt 


CAPACITANCE^^) (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

Max. 

Unit 

ClN(1) 

Input Capacitance 
(DATA, CS, WE) 

ViN = ov 

50 

PF 

ClN(2) 

Input Capacitance 
(ADDRESS, OE) 

ViN = ov 

12 

PF 

COUT 

Output Capacitance 

VOUT = ov 

12 

pF 


NOTE: 27iitbl02 

1 . This parameter is guaranteed by design, but not tested. 


TRUTH TABLE 


Mode 

CS 

1 ^ 

WE 

Output 

Power 

Standby 

H 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

DATAout 

Active 

Read 

L 

H 

H 

HighZ 

Active 

Write 

L 

X 

L 

DATAin 

Active 


2711 tbl03 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Military 

Unit 

Vterm 

Terminal Voltage 

with Respect 
to GND 

-0.5 to -h7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 
Under Bias 

-55 to +125 

-65 to +135 

m 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output 
Current 

50 

50 

mA 


NOTE: 27iitbio4 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
spedfication is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VlH 

Input High Voltage 

2.2 

— 

6.0 

V 

ViL 

Input Low Voltage 

BOH 

— 

0.8 

n 


NOTE: 2711 tbi 05 

1 . ViL = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°CtO +125°C 

OV 

5.0V ±10% 

Commercial 

0°C to +70°C 

OV 

5.0V ± 1 0% 


2711 tbl06 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25°C and 0°C to -i-70°C) 



Parameter 

Test Conditions 

Min. 

Max.(i) 

Max.P) 

Unit 


Input Leakage Current 
(Address. OE) 

Vcc = Max., ViN = GND to Vcc 

— 

5 

10 

pA 

IjH 

Input Leakage Current 
(Data, CS, WE) 

Vcc = Max., ViN = GND to Vcc 

— 

20 

40 

pA 

llLOl 

Output Leakage Current 

Vcc = Max. 

CS = ViH, VouT = GND to Vcc 

— 

5 

10 

pA 

Icc 

Dynamic Operating Current 

Vcc = Max., CS< ViL 
f = fMAX, Output Open 

— 

800 

880 

mA 

ISB 

Standby Supply Curent 

Vcc = Max., CS> ViH 
f = fMAX, Output Open 

— 

80 

280 

mA 

ISBI 

Full Standby Supply Current 

CS > Vcc -0.2V 

ViN > Vcc -0.2V or < 0.2V 

— 

80 

80 

mA 

VOL 

Output Low Voltage 

Vcc = Min., iOL = 8mA<^> 

— 

0.4 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., iOH = -4mA<‘’> 

2.4 

— 

— 

V 


2711 tbi 07 


NOTES: 

1 . For TA = 0°C to +70'’C versions only. 

2. For TA = -55''C to +1 25°C versions only. 

3. loL = 2mA for 70ns - 100ns versions of the IDT7M4013. 

4. loH = -1 mA for 70ns - 1 00ns versions of the IDT7M401 3. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


271 1 tbI 07 


+5 V 


DATAout 



+5V 


480 n 


30 pF* 


DATAout 



480 n 


=F 5pF* 


Figure 1. Output Load 


271 1 drw 04 

Figure 2. Output Load 

(for tCLZ, tOLZ, tCHZ, tOHZ, tOW, tWHZ) 


'Including scope and jig 
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IDT7M4003/4013 {32K/128K X 32) 
CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25“C and 0°C to +70“C) 


Symbol 

Parameters 

-15(2) 

1 -17(2) 

■20(2) 

■25 

■30 






OUMMl 

Esni 

READ CYCLE 

tRC 

Read Cycle Time 

15 

— . 

17 

— 

20 

— 

25 

— 

30 

— 


tAA 

Address Access Time 

— 

15 

— ' 

17 

— 

20 

— 

25 

— 

30 


tACS 

Chip Select Access Time 

— 

15 

— 

17 

— 

20 

— 

25 

■ — 

30 


tCLz(^) 

Chip Select to Output in Low Z 

5 

■ — 

5 

— 

5 

— 

5 

— 

5 

— 


tOE 

Output Enable to Output Valid 

— 

10 

— 

m 

— 

wm 

— 

13 

— 

mm 

^^1 

tOLZ*’' 

Output Enable to Output in Low Z 

0 

— 

0 

• 

0 

— 

2 

— 

2 

— 


tCHzfO 

Ohip Deselect to Output in High Z 

— 

6 

— 

7 


8 

— 

12 

— 

mm 

2§i[i 

tOHz(^) 

Output Disable to Output in High Z 

— 

6 

— ' 

7 

— 

7 

— 

mm 

— 

■El 

^^1 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

n 


3 



WRITE CYCLE 

two 

Write Cycle Time 

15 

— 

17 

— 

20 

— 

25 

— 

30 

— 

ns 

tew 

Chip Select to End of Write 

12 

— 

13 

— 

15 

— 

20 

— 

25 

— 

ns 

tAW 

Address Valid to End of Write 

12 

— 

13 

— 

15 

— 

20 


25 

— 

— 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

12 

— 

13 

— 

15 

. — 

20 

— . 

23 

— 

jj^^l 

tWR 

Write Recovery Time 

0 

— 

0 

. — ■ 

0 

— 

0 

— 

0 

— 

ns 

tWHz(^) 

Write Enable to Ouput in High Z 

— 

6 


8 

— 

9 

— 

12 

— 

mm 

|2§|[ 

tow 

Data to Write Time Overlap 

8 

— 

8 

— 

9 

— 

13 

— ■ 

15 

— 

ns 

tOH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

3 

— 

3 

— 


towO) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

5 

— 

5 

— 

jg 


NOTES: 27iitbi09 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specification only. 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25°C and 0“C to +70®C) 


Symbol 

Parameters 

-35 

-40 

■50 

-60 

(Mil. Only) 

-70 

(Mil. Only) 

-85 

(Mil. Only) 

Unil 







READ CYCLE 

tRC 

Read Cycle Time 


— 

40 

— 

50 

— 


— 

B 

— 

B 

— 

30 

tAA 

Address Access Time 

— 


— 

m 

— 


— 


— 

m 

— 

n 

30 

tACS 

Chip Select Access Time 

— 


— 

■a 

— 


— 

^1 

— 

m 

— 

IB 

30 


Chip Select to Output in Low Z 

5 


5 

— 

5 

— 

5 

— 

5 


5 

- 

03 

tOE 

Output Enable to Output Valid 

— 


— 

B 

— 


— 


— 


— 

El 

^0 

tOLzO) 

Output Enable to Output in Low Z 

D 


B 

— 

5 

— 

B 

— 

5 


B 


^0 

tCHz(^) 

Chip Deselect to Output in High Z 

— 

IB 

— 


— 


— 

B 

— 


— 

03 

03 

tOHzO) 

Output Disable to Output in High Z 

— 

IB 

— 


— 


— 

B 

— 

^01 

— 


^0 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 


5 



WRITE CYCLE 

two 

Write Cycle Time 


— 

40 

— 


— 

1^1 

— 

wm 

— 

la 

^^3 

03 

tew 

Chip Select to End of Write 


— 

35 

— 

45 

— 

55 

— 

B 

— 

B 


30 

tAW 

Address Valid to End of Write 


— 

35 

— 

45 

— 


— 

B 

— 

^01 


03 

tAS 

Address Set-up Time 

0 

— 

2 

— 

2 

— 

5 

— 

5 

— 

wm 

- 

03 

tWP 

Write Pulse Width 


— 

30 

— 

40 

— 

45 

— 

B 

— 

1^1 

nBjjl 

09 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

- 

03 

tWHzO) 

Write Enable to Ouput in High Z 

— 

D 

— 


— 


— 

IB 

— 

1031 

— 


03 

tow 

Data to Write Time Overlap 

IB 

— 

16 

— 

25 

— 

30 

— 


— 

loi 

B 

03 

tDH 

Data Hold from Write Time 

B 

— 

3 

— 

5 

— 

5 

— 

5 

— 

B 

— 

03 

tow(^^ 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

30 


NOTE: 27 iitbiio 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 2(^>2,4) 



2711 drwOS 


TIMING WAVEFORM OF READ CYCLE NO. 


cs 


DATAout 



^ 



tACS ^ 


^ tCHZ 


< ^ 


2711 drw07 

NOTES: 

1 . WE is high for Read Cycle. 

2. Device is continuousiy seiected, CS = Vji^ 

3. Mdress valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)^^’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)^^’ 



NOTES: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overiap (twp) of a lo w CS and a low WE. 

3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. Durin^is period, I/O pins are in the output state, input signals must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, the write pulse width must be the larger of twP or (tWHZ + tow) to allow the I/O drivers to turn off data and 

to be placed on the bus for the required tow. If OE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can 

be as short as the specified twp . 
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IDT7M4003/4013 (32K/128K x 32) 

CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


7IVI4013SXXNH 



0,990 

1.010 


2711 drw12 
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Integrated Device Technology, Inc. 


64K X 32 

BiCMOS/CMOS STATIC RAM 
MODULE 


IDT7MP4036 


FEATURES: 


DESCRIPTION: 


• High density 2 megabit static RAM module 

• Low profile 64 pin ZIP (Zig-zag In-line vertical Package) or 
64 pin SIMM (Single In-line Memory Module) 

• Ultra fast access time: 10ns (max.) 

• Surface mounted plastic components on an epoxy laminate 
(FR-4) substrate 

• Single 5V (±10%) power supply 

• Multiple GND pins and decoupling capacitors for maximum 
noise immunity 

• Inputs/outputs directly TTL compatible 

PIN CONFIGURATION^^) 


NOTE: 


GND 

PDo-OPEN 
l/Oa PD' ~ GND 
1/09 
I/0 10 
I/0 11 
Ao 
Ai 
A2 
I/0 12 
I/0 13 
1/014 
I/0 15 
GND 
Ais 
CS2 

CS4 
1 ^ 

OE 
1/024 
1/025 
1/026 
1/027 
As 
A4 
A5 
Vcc 
As 
1/028 
1/029 
I/O30 
1/031 

2682 drw 02 

ZIP, SIMM 
TOP VIEW 



1. Pins 2 and 3 (PDo and PDi) are read by the user to determine the density 
of the moduie. if PDo reads Open and PDi reads GND, then the module 
had a 64K depth. 


BiCEMOS and CEMOS are trademarks of Integrated Device Technology, Inc. 


The IDT7MP4036 is a 64K x 32 static RAM module con- 
structed on an epoxy laminate (FR-4) substrate using 8 64K 
X 4 static RAMs in plastic SOJ packages. Availability of four 
chip select lines (one for each group of two RAMs) provides 
byte access. Extremely fast speeds can be achieved due to 
the use of 256K static FlAMs fabricated in IDT's high perform- 
ance, high reliability CEMOS™ and BiCEMOS™ technology. 
The IDT7MP4036 is available with access time as fast as 1 0ns 
with minimal power consumption. 

The IDT7MP4036 is packaged in a 64 pin FR-4 ZIP (Zig- 
zag In-line vertical Package)or a 64 pin SIMM (Single In-line 
Memory Module). The ZIP configuration allows 64 pins to be 
placed on a package 3.65 inches long and 0.35 inches wide. 
At only 0.50 inches high, this low profile package is ideal for 
systems with minimum board spacing while the SIMM con- 
figuration allows use of edge mounted sockets to secure the 
module. 

All inputs and outputs of the IDT7MP4036 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh foropera- 
tion and provides equal access and cycle times for ease of 
use. 

Two identification pins (PDO and PDI) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the 
respective levels of PDO and PDI to determine a 64K depth. 


FUNCTIONAL BLOCK DIAGRAM 

CSi CS 2 CS 3 CS 4 


ADDRESS - 


0E- 


PIN NAMES 



1 


c 

c 

64K X 32 
RAM 

1 



(I’® v® 


PD 



"8 78 ;^8 78 
I/O 0-31 


I/O 0-31 

Data Inputs/Outputs 

Ao-15 

Addresses 

^1-4 

Chip Selects 

WE 

Write Enable 

OE 

Output Enable 

PDo -1 

Depth Identification 

Vcc 

Power 

GND 

Ground 

NO 

No Connect 
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IDT7MP4036 64K X 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE (Ta = +25°C, F = 1 .OMHz) 


Symbol 

Parameter^V 

Conditions 

Max. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

V(1N) = ov 

15 

PF 

ClN(A) 

Input Capacitance 
(Address & Control) 

V(iN) = ov 

70 

PF 

Gout 

Output Capacitance 

V(OUT) = ov 

15 

pF 


NOTE; 2682 tbi 02 

1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symboi 

Parameter 

Min. 


Max. 


Vcc 

Supply Voltage 

■a 

5.0 

5.5 

wm 

GND 

Supply Voltage 

0 

0 

0 

n 

VIh(2) 

Input High Voltage 

2.2 

— 

6.0 

■1 

ViL 

Input Low Voltage 

-0.5(^> 



0.8 

V 


NOTES: 2682tbl03 

1. ViL (min) = -1.5V for pulse width less than 10ns. 

2. I/O pins must not exceed Vcc +0.5V. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

O-’C to +70°C 

OV 

5.0V ±10% 


2682tbl04 


TRUTH TABLE 


Mode 

1^ 

m 


Output 

Power 

Standby 

D 

D 

B 

HighZ 

Standby 

Read 

L 

D 

D 

DATAout 

Active 

Write 

L 

B 

L 

DATAin 

Active 

Read 

L 

B 

a 

High-Z 

Active 
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ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Value 

Unit 

Vterm*^* 

Terminal Voltage with 
Respect to GND 

—0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

mi 

Tbias 

Temperature Under Bias 

—10 to +85 


Tstg 

Storage Temperature 

—55 to +125 


lOUT 

DC Output Current 

50 

mA 


NOTES: 2682tbl06 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. I/O pins must not exceed Vcc +0.5V. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V +1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

nm 

Input Leakage 
(Address and Control) 

Vcc = Max.; Vin = GND to Vcc 

— 

80 

pA 

IBIHI 

Input Leakage (Data) 

Vcc = Max.; Vin = GND to Vcc 

— 

10 

pA 

llLOl 

Output Leakage 

Vcc = Max.; CS = Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min.. lOL = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., loH = -4mA 

2.4 

— 

V 


2682tbl07 


Symbol 

Parameter 

Test Conditions 

7MP4036B 

10,12,15,17ns 

7MP4036S 

20, 25, 35ns 

Unit 

Max. 

Max. 

Icc 

Dymanic Operating 

Current 

f = fMAX; CS = ViL 

Vcc = Max.; Output Open 

1520 

1280 

mA 

ISB 

Standby Supply 

Current 

CS>ViH,Vcc = Max. 

Outputs Open, f = fMAX 

— 

320 

mA 

ISBI 

Full Standby 

Supply Current 

CS> Vcc-0.2V;f = 0 

Vin > Vcc - 0.2V or < 0.2V 

— 

240 

mA 


2682 tbI 08 
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IDT7MP4036 64K x 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1-4 


2682 tbi 09 ' 


+5V 


+5V 


480Q 


DATA OUT - 


255n■ 


DATAout- 


4800 


30pF* 


2550' 


-r 5pF 


Figure 1. Output Load 


'induces scope and jig. 


Figure 2. Output Load 
(for tOLZ, tOHZ, tCHZ, tCLZ, tWHZ, tOW) 


DATA OUT 




^ Zo = 500 


500 


1.5V 

2682 drw 05 




Figure 3. Alternate Output Load 


Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 
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IDT7MP4036 64K x 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4036BXXZ, 7MP4036BxxM 

Unit 

-lOP) 

-12« 

-15 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Read Cycle 

tRC 

Read Cycle Time 

10 

— 

12 

— 

15 

— 

17 

— 

ns 

tAA 

Address Access Time 

— 

10 

— 

12 

— 

15 

— 

17 

ns 

tACS 

Chip Select Access Time 

— 

7 

— 

7 

— 

8 

— 

9 

ns 


Chip Select to Output in Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

4 

— 

5 

— 

6 

— 

8 

ns 

tOLZ^'') 

Output Enable to Output in Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tCHZ^''' 

Chip Deselect to Output in High Z 

— 

6 

— 

7 

— 

8 

— 

10 

ns 

tOHZ^^) 

Output Disable to Output in High Z 

— 

4 

— 

5 

— 

5 

— 

6 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

Write Cycle 

twc 

Write Cycle Time 

10 

— 

12 

— 

15 

— 

17 

— 

ns 

tew 

Chip Select to End of Write 

7 

— 

8 

— 

9 

— 

10 

— 

ns 

tAW 

Address Valid to End of Write 

8 

— 

9 

— 

10 

— 

12 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

8 

— 

9 

— 

10 

— 

12 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^’^ 

Write Enable to Output in High Z 

— 

4 

— 

5 

— 

6 

— 

7 

ns 

tow 

Data to Write Time Overlap 

6 

— 

6 

— 

7 

— 

9 

_ 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Output Active from End of Write 

2 

— 

2 

— 

2 

— 

2 

— 

ns 


NOTES: 2682*110 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specifications only. 
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IDT7MP4036 64K X 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4036SXXZ, 7MP4036SxxM 

Unit 

-20 

-25 

-35 

Min. 

Max. 

Min. 1 Max. 

Min. 1 Max. 

1 Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

35 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

35 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

35 

ns 

tCLZ^''* 

Chip Select to Output in Low Z 

3 

— 

3 

— 

3 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

10 

— 

12 



25 

ns 

tOLZ^^) 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

ns 

tCHZ^^^ 

Chip Deselect to Output in High Z 

— 

10 

— 

15 

— 

22 

ns 

tOHZ*^^ 

Output Disable to Output in High Z 

— 

10 

— 

15 

— 

22 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

ns 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

ns 


Chip Deselect to Power-Down Time 

— 

20 

— 

25 

— - 

35 

ns 

Write Cycle 

two 

Write Cycle Time 

20 

— 

25 

— 

35 

— 

ns 

tew 

Chip Select to End of Write 

15 

— 

20 

— 

30 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

30 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

15 

— 

20 

— 

30 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^''' 

Write Enable to Output in High Z 

— 

12 

— 

15 

— 

18 

ns 

tow 

Data to Write Time Overlap 

12 

— 

15 

— 

20 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

ns 

tow*'*) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 2682tbl11 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MP4036 64K X 32 
BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 2^^ >2,4) 



tnc ► 


ADDRESS ^ 

< > 

< 


L ... ^ ^ 



tOH H 


^ tOH H 


DATAout PREVIOUS DATA VALID ^ 


^ DATA VALID ^ 



2682 drw 08 


TIMING WAVEFORM OF READ CYCLE NO. 


cs 


DATAout 




tACS 


tCLZ 


(5) 


<xx>< 



> 


NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected. CS = Vji^ 

3. ^dress valid prior to or coincident with CS transition low. 

4. OE=Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4036 64K x 32 
BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLED TIMING/^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMINO^”*’ 




NOIES: _ 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t\^ of alo w CS and a low WE. 

3. twR is measured from the eariier of CS or WE going High to the end of write cycle. 

4. Duringjhis period, i/0 pins are in the output state, input signais jr^st not be applied. 

5. if the CS Low transition occurs simuitaneousiy with or after the WE Low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but, not tested. 

7. If OE is low during a WE controlled write cycle, ^ write pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off data and 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7MP4036 64K X 32 

BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 


ZIP VERSION 


3.640 

3.660 



FRONT VIEW 




0.350 

MAX. 


0.100 
■ TYP. 


SIDE VIEW 



BACK VIEW 
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SIMM VERSION 
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Integrated Device Technology, Inc. 


16Kx32 

BiCMOS/CMOS STATIC 
RAM MODULE 


IDT7MP4031 


FEATURES: 


DESCRIPTION: 


• High density 51 2K static RAM module 

• Low profile 64 pin ZIP (Zig-zag In-line Package) 

• Ultra-fast access time: 8ns (max.) 

• Surface mounted plastic components on an epoxy laminate 
(FR-4) substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple GND pins for maximum noise immunity 

PIN CONFIGURATION^''^ 


PDo 

l/Oo 

l/Oi 

1/02 

1/03 

Vcc 

A? 

As 

As 

1/04 

1/05 

I/Os 

1 /07 

WE 

J^C 

CSi 

CS3 
NO 
GND 
I/0 16 
1/017 
I/0 18 
I/0 19 
Alo 
All 
A12 
A13 
I/O20 
1/021 
1/022 
1/023 

GND 


ZIP 

TOP VIEW 

NOTE: 

1 . Pins 2 and 3 (PDO and PD1 ) are read by the user to determine the depth 
of the module. If PDO reads GND and PD1 reads Open, then the module 
has 16K depth. 



1 

GND 

2 

3 

PDi PDo -GND 

4 

5 

1/08 PD 1 -OPEN 

6 

7 

I/09 

B 

9 

I/0 10 

10 

11 

I/0 11 

12 

13 

Ao 

14 

15 

Ai 

16 

17 

A2 

18 

19 

1/012 

20 

21 

I/0 13 

22 

23 

1/014 

24 

25 

I/0 15 

26 

27 

GND 

28 

29 

NO 

30 

31 

CS2 

32 

33 

CS4 

34 

35 

NO 

36 

37 

OE 

38 

39 

1/024 

40 

41 

1/025 

42 

43 

1/026 

44 

45 

1/027 

46 

47 

A3 

48 

49 

A4 

50 

51 

As 

52 

53 

Vcc 

54 

55 

As 

56 

57 

1/028 

58 

59 

I /029 

60 

61 

I/O 30 

62 

63 

I /031 

64 
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BiCEMOS and CEMOS are trademarks of Integrated Device Technology, Inc. 


The IDT7MP4031 is a 16K x 32 static RAM module con- 
structed on an epoxy laminate (FR-4) substrate using 8 16K 
X 4 static RAMs in plastic SOJ packages. Availability of four 
chip select lines (one for each group of two RAMs) provides 
byte access. Extremely fast speeds can be achieved due to 
the use of 64K static RAMs fabricated in IDT’s high perform- 
ance, high reliability BiCEMOS™ or CEMOS™ technology. 
The IDT7MP4031 is available with access time as fast as 8ns 
with minimal power consumption. 

The IDT7MP4031 is packaged in a 64 pin FR-4 ZIP (Zig- 
zag In-line Package). The dual row configuration allows 64 
pins to be placed on a package 3.65 inches long and 0.35 
inches wide. At only 0.50 inches high, this low profile package 
is ideal for systems with minimum board spacing. 

All inputs and outputs of the IDT7MP4031 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation and provides equal access and cycle times for ease 
of use. 

Two identification pins (PDO and PD1) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the 
respective levels of PDO and PD1 to determine a 16K depth. 


FUNCTIONAL BLOCK DIAGRAM 


CS1 CS2 CS3 CS4 




PIN NAMES 


1 /O 0-31 

Data Input/Output 

AO-13 

Addresses 

CSI -4 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

PDo -1 

Depth Identification 

Vcc 

Power 

GND 

Ground 


2681 tbi 01 


COMMERCIAL TEMPERATURE RANGE 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 


7.20 


DSC-7054/3 

1 









IDT7MP4031 (16KX32) 

BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE (Ta = +25°C, F = 1 .OMHz) 


Symbol 

Parameter^’^ 

Conditions 

Max. 

Unit 

ClN(D) 

Input Capacitance 
(Data) 

> 

o 

II 

> 

15 

PF 

ClN(A) 

Input Capacitance 
(Address & Control) 

V(IN) = ov 

70 

PF 

Gout 

Output Capacitance 

V(OUT) = OV 

15 

pF 


NOTE: 2681 tbi 02 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 


Max. 

|V^ 

Vcc 

Supply Voltage 

mm 

5.0 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

Vih(2) 

Input High Voltage 

2.2 

— 

6.0 

B 

ViL 

Input Low Voltage 

-0.5^^) 

— 

0.8 

m 


NOTES: 2681 tbl03 

1 . ViL (min) = -1 .5V for pulse width less than 1 0ns. 

2. I/O pins must not exceed Vcc +0.5\/. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V±10% 


2681tbl04 


TRUTH TABLE 


Mode 


1^ 

wm 

Output 

Power 

Standby 

B 

B 

B 

HighZ 

Standby 

Read 

L 

L 

B 

DATAout 

Active 

Write 

L 

B 

n 

DATAin 

Active 

Read 

L 

B 

B 

High-Z 

Active 


2681 tbI 05 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Value 

Unit 

Vterm*^^ 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 


-10 to +85 


Tstg 

Storage Temperature 

-55 to +125 

Bi' 

lOUT 

DC Output Current 

50 

mA 


NOTES: 2681 tbi 06 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. I/O pins must not exceed VCC +0.5V. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

7MP4031S 

7MP4031B 

Unit 

Max. 

Max. 



Vcc = Max.; ViN = GND to Vcc 

— 

40 

80 

pA 


Input Leakage (Data) 

Vcc = Max.; Vin = GND to Vcc 

— 

5 

10 

pA 

Ilo 

Output Leakage 

Vcc = Max.; ^ = ViH, Vout = GND to Vcc 

— 

5 

10 

H9 

VOL 

Output Low 

Vcc = Min., Iol = 8mA 

— 

0.4 

0.4 

v 

VOH 

Output High 

Vcc = Min., loH = -4mA 

2.4 

— 

— 

V 


2681 tbI 07 





7MP4031B 

7MP4031S 


Symbol 

Parameter 

Test Conditions 

8 - 15ns 

Max. 

20 - 35ns 

Max. 

Unit 

Icc 

Dynamic Operating 

Current 

Vcc = Max.; CS = Vil; f = (max 

Output Open 

1600 

1200 

mA 

ISB 

Standby Supply 

Current 

CS> ViH, Vcc = Max. 
f = fMAX, Outputs Open 

— 

480 

mA 

ISBI 

Full Standby 

Supply Current 

CS> Vcc -0.2V; f = 0, 

Vin > Vcc - 0.2V or < 0.2V 

— 

160 

mA 
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IDT7MP4031 (16KX32) 

BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1-4 


2681 tbi 03 


+5V 


+5V 


480n 


480n 


DATA OUT - 


255n < dp 30pF* 


DATA OUT - 


255n• 


Figure 1. Output Load 


2681 dm 03 

‘Including scope and jig. 


:± 5pF 


Figure 2. Output Load 
(for tCHZ, tCLZ, tOHZ, tOLZ, tWHZ and tOW) 


DATA OUT 




Zo = 50£2 — 


3 : 


son 


1.5 V 

2681 dm 05 


Figure 3. Alternate Output Load 




Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 
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IDT7MP4031 (16Kx32) 

BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4031BXXZ 

Unit 

-8(2) 

■10(2) 

-12 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Read Cycle 

tRC 

Read Cycle Time 

8 



10 

■ ■ 

12 



ns 

tAA 

Address Access Time 



8 



10 



12 

ns 

tACS 

Chip Select Access Time 



8 



10 



12 

ns 

tCLZ^’' 

Chip Select to Output in Low Z 

1 

— 

1 

— 

1 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

4 

— 

5 

— 

6 

ns 

tOLZ^'') 

Output Enable to Output in Low Z 

1 

— 

1 

— 

1 

— 

ns 

tCHZ^'') 

Chip Deselect to Output in High Z 

— 

6 

— 

7 

— 

8 

ns 

tOHZ^'') 

Output Disable to Output in High Z 

— 

3 

— 

3 

— 

3 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

ns 

Write Cycle 

twc 

Write Cycle Time 

8 

— 

10 

— 

12 


ns 

tew 

Chip Select to End of Write 

8 

— 

8 

— 

9 

— 

ns 

tAW 

Address Valid to End of Write 

8 

— 

10 

— 

12 



ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

twp 

Write Pulse Width 

8 

— 

8 

— 

9 

— 

ns 

tWR 

Write Recoyery Time 

0 

— 

0 

— 

0 

— 

ns 

tWHZ<^) 

Write Enable to Output in High Z 

— 

3 

— 

3 

— 

3 

ns 

tow 

Data to Write Time Oyerlap 

5 

— 

5 

— 

6 

— 

ns 

tDH 

Data Hold from Write Time 

0 

_ 

0 

— 

0 

— 

ns 


Output Actiye from End of Write 

3 

— 

3 

— 

3 

— 

ns 


NOTES: 268 iibiio 

1 . This parameter is guaranteed, but not tested. 

2. Preiiminary specifications only. 
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IDT7MP4031 {16Kx32) 

BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4031BXXZ 

7MP4031SXXZ 

Unit 

-15 

-20 

-25 

-35 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Read Cycle 

tRC 


15 

— 

20 

— 

25 

— 


— 

ns 

tAA 

Address Access Time 

— 

15 

— 

20 

— 

25 

— 

35 

ns 

tACS 

Chip Select Access Time 

— 

15 

— 

20 

— 

25 

— 

35 

ns 

tCLZ^''* 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

9 

— 

12 

— 

15 

— 

20 

ns 

tOLZ^''* 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

tCHzf''* 

Chip Deselect to Output in High Z 

— 

7 

— 

8 

— 

10 

— 

15 

ns 

tOHZ^''* 

Output Disable to Output in High Z 

— 

7 

— 

8 

— 

10 

— 

15 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD^') 

Chip Deselect to Power-Down Time 

— 

15 

— 

20 

— 

25 

— 

35 

ns 

Write Cycle 

twc 

Write Cycle Time 

14 

— 

17 

— 

20 

— 

30 

— 

ns 

tew 

Chip Select to End of Write 

14 

— 

17 

— 

20 

— 

25 

— 

ns 

tAW 

Address Valid to End of Write 

14 

— 

17 

— 

20 

— 

25 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

14 

— 

17 

— 

20 

— 

25 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHz(^) 

Write Enable to Output in High Z 

— 

6 

— 

7 

— 

7 

— 

10 

ns 

tow 

Data to Write Time Overlap 

10 

— 

10 

— 

13 

— 

15 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 


ns 

tow^^' 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

ns 


NOTE: 2681 tbin 

1 . This parameter is guaranteed, but not tested. 



7.20 


5 



































































































































































IDT7MP4031 (16Kx32) 

BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 2^^«2,4) 



tRC ^ 


ADDRESS y 

< 



^ : 


tAA 





I 

^ toH ^ 



H tOH 


DATAout 

PREVIOUS DATA VALID ) 


^ DATA VALID ^ 



2681 drw08 


TIMING WAVEFORM OF READ CYCLE NO. 



2$81 drw09 

NO^S: 

1 . WE is High for Read Cycie. 

2. Device is continuousiy seiected. CS = Vil 

3. Mdress valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4031 {16Kx32) 

BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^'*’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)^^’ 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t wp) of a lo w CS and a low WE. 

3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. During this period, I/O pins are in the output state, input signals must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but, not tested. 

7. If OE is low during a WE controlled write cycle, the write pulse width mus t be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off data and 

to be placed on the bus for the required tow. If OE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can 

be as short as the specified twp . 
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IDT7MP4031 (16KX32) 

BICWOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 


3.640 


3.660 


0.500 

MAX. 




PIN 1 


0.015 

0.025 


0.250 • 
TYP. 


A 




0.100 

TYP. 


0.050 

TYP. 


FRONT VIEW 


0.125 

0.190 



0.100 

"TYP. 


SIDE VIEW 













- 


1 




BACK VIEW 


2681 dm 12 
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256Kx20/256Kx16 
BiCMOS/CMOS STATIC RAM 
MODULES 


PRELIMINARY 

IDT7MB4065 

IDT7MB4066 


FEATURES: 

• High density 256K x 20/256K x 16 BiCMOS/CMOS static 
RAM modules 

• Low profile 48-pin FR-4 DIP (Dual In-line Package) 

• Fast access time: 10ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (+10%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple GND pins for maximum noise immunity 


DESCRIPTION: 

The IDT7MB4065/4066 are high-speed, high density 256K 
X 20/256K X 16 BiCMOS/CMOS static RAM modules con- 
structed on an epoxy laminate (FR-4) substrate using either 5 
256K X 4 or 4 256K x 4 static RAMs in plastic SOJ packages. 
The IDT7MB4065/4066 are available with access time as fast 
as 10ns with minimal power consumption. 

The IDT7MB4065/4066 are packaged in a 48 pin FR-4 DIP 
(Dual In-line Package). The dual row configuration allows 48 
pins to be placed on a package 2.4 inches long, 600 mils wide 
and 0.35 inches tall. 

All inputs and outputs of the IDT7MB4065/4066 are TTL 
compatible and operate from a single 5V supply. Full asyn- 
chronous circuitry requires no clocks or refresh for operation 
and provides equal access and cycle times for ease of use. 


PIN CONFIGURATIONS^^) FUNCTIONAL BLOCK DIAGRAM^^) 


GND CZ 

1 

48 

Z 

1/019 LI 

2 

47 

Z 

i/ois LI 

3 

46 

Z 

1/017 LI 

4 

45 

Z 

1/016 [Z 

5 

44 

Z 

l/Ois Z 

6 

43 

Z 

1/014 Z 

7 

42 

Z 

1/013 Z 

8 

41 

Z 

I/012 Z 

9 

40 

Z 

1/011 Z 

10 

39 

Z 

l/Oio Z 

11 

38 

z 

GND Z 

12 

37 

z 

oeZ 

13 

36 

z 

1/09 Z 

14 

35 

z 

l/Os Z 

15 

34 

z 

1/07 Z 

16 

33 

z 

1/06 Z 

17 

32 

z 

I/Os Z 

18 

31 

z 

1/04 Z 

19 

30 

z 

1/03 Z 

20 

29 

z 

1/02 Z 

21 

28 

z 

i/oi Z 

22 

27 

z 

l/Oo Z 

23 

26 

z 

Vcc Z 

24 

25 

z 


DIP 

TOP VIEW 


Vcc 

A17 

A16 

A15 

A14 

A13 

A12 

An 

Aio 

As 

CSU 

CSL 

GND 

WE 

As 

A7 

As 

As 

A4 

As 

A2 

Ai 

Ao 

GND 


NOTE: 

1 . On the 7MB4066, pins 1 0,1 1 ,1 4, 1 5 are N.C. (No Connects). 


CSL CSU 



I/O0-7 I/08-19 


2808 drw 02 


NOTE: 

1 . On ttie 7MB4066, there are 1 6 I/Os with byte access to l/Os{0-7)and 
l/Os(8-15). 



PIN NAMES 


I/O0-19 

Data Inputs/Outputs 

Ao-17 

Address 

CSL 

Chip Select - Lower Byte 

CSU 

Chip Select - Upper Byte 

WE 

Write Enable 

OE 

Output Enable 

NC 

No Connect 

Vcc 

Power 

GND 

Ground 


2808 tbi 01 


COMMERCIAL TEMPERATURE RANGE 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7MB4065/4066 (256K x 20/256K x 16) 

BiCMOS/CMOS STATIC RAM MODULES COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating 

Comm. 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to -h7.0 

V 

Ta 

Operating Temperature 

0 to +70 


Tbias 

Temperature Under Bias 

-10 to +85 

IQH 

Tstg 

Storage Temperature 

-55 to +125 


lOUT 

DC Output Current 

50 

mA 


NOTE: 2806 tbi 02 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


TRUTH TABLE 


Mode 


OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

Hi-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Write 

L 

X 

L 

Din 

Active 

Read 

L 

H 

H 

Hi-Z 

Active 


2808 tbI 03 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±1 0%, Ta = O^C to +70°C) 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

wm 

5.5 

n 

GND 

Supply Voltage 

0 

0 

0 

MM 

ViH 

Input High Voltage 

2.2 

— 

6 

D| 

ViL 

Input Low Voltage 

-0.5 

— 

0.8 

dI 


NOTE: 2808 tbi 04 

1 . ViL = -2.0V for pulse width less than 1 0ns. 


RECOMMENDED OPERATING TEMPERA- 
TURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2808 tbi 05 


CAPACITANCE 

(Ta = -t-25“C, F = 1 .OMHz) 


Symbol 

Parameter^) 

Conditions 

Max. 

Unit 

C IN(D) 

Input Capacitance 

ViN = OV 

12 

PF 

C IN(A) 

Input Capacitance 
(Address and Control) 

ViN = OV 

42 

PF 

COUT 

Output Capacitance 

VOUT = OV 

12 

pF 


NOTE: 2808 tbi 06 

1 . This parameter is guaranteed by design but not tested. 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

mm 

Input Leakage 
(Address and Control) 

Vcc = Max.; Vin = GND to Vcc 

— 

50 

pA 

nm 

Input Leakage (Data) 

Vcc = Max.; Vin = GND to Vcc 

— 

10 

pA 

llLOl 

Output Leakage 

Vcc = Max.; CS = ViH, VouT = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min., loL = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., loH = -4mA 

2.4 

— 

V 


2808 tbi 07 


Symbol 

Parameter 

Test Conditions 

7MB4065 

7MB4066 

Unit 

10 - 17ns'’> 
Max. 

20 - 45ns 
Max. 

10-17ns(’J 

Max. 

20 - 45ns 
Max. 

Icc 

Dymanic Operating 
Current 

f = fMAX^^); CS = ViL 

Vcc = Max.; Output Open 

1000 

750 

800 

600 

mA 

ISB 

Standby Supply 
Current 

CS S ViH, Vcc = Max. 
Outputs Open, f = fMAX^^* 

300 

300 

240 

240 

mA 

|SB1 

Full Standby 

Supply Current 

CS> Vcc- 0.2V; F = 0 

Vin > Vcc - 0.2V or < 0.2V, 
f = 0 

200 

50 

160 

40 

mA 


NOTES: 2808 tbi 08 

1 . Preliminary specifications oniy. 

2. f MAX =1 Arc 
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IDT7MB4065/4066 (256K X 20/256K X 16) 
BICMOS/CMOS STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1-4 

2808 tbi 09 

+5V 



DATAout 


* includes scope and jig. 

2803 dm 04 



Figure 1. Output Load 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±1 0%, Ta = O^C to +70°C) 


2808 dm 03 

Figure 2. Output Load 

(for tOLZ, tOHZ, tCHZ, tCLZ, tWHZ, tOW) 



Symbol | 

Parameter 

Read Cycle 

tRC 

Read Cycle Time 

tAA 

Address Access Time 

tACS 

Chip Select Access Time 

tCLZ^''> 

Chip Select to Output in Low Z 

tOE 

Output Enable to Output Valid 

tOLZ*'') 

Output Enable to Output in Low Z 

tCHZ^''* 

Chip Deselect to Output in High Z 

tOHZ^''^ 

Output Disable to Output in High Z 

tOH 

Output Hold from Address Change 

Write Cycle 

two 

Write Cycle Time 

tew 

Chip Select to End of Write 

tAW 

Address Valid to End of Write 

tAS 

Address Set-up Time 

tWP 

Write Pulse Width 

tWR 

Write Recovery Time 

tWHZ*’^ 

Write Enable to Output in High Z 

tow 

Data to Write Time Overlap 

tDH 

Data Hold from Write Time 

tow^’’' 

Output Active from End of Write 


NOTES: 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specifications only. 


7.21 


3 




































































































































IDT7MB4065/4066 (2S6K x 20/256K x 16) 
BiCMOS/CMOS STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


DATAout 


1 


Zo = 50£2 


^ son 

1.5V 

2808 drw 05 


Figure 3. Alternate Output Load 



Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, Ta = 0"C to +70"C) 


Symbol 

Parameters 

7MB4065/4066SXXP 

-20 

-25 

-30 

-35 

-45 


Min. 1 Max. 





mg 

Read Cycle 

IRC 

Read Cycle Time 

20 

— 

25 

— 

30 

— 

1^1 

— 

EM 

— 

iggi 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

— 

45 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

— 

45 

ns 


Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tOE 

Output Enable to Output Valid 

— 

10 

— 

12 

— 

15 

— 

18 

— 

23 


BIB 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 



Chip Deselect to Output in High Z 

— 

10 

— 

12 

— 

15 

— 

18 

— 

20 

ns 


Output Disable to Output in High Z 

— 

10 

— 

10 

— 

10 

— 

10 

— 

10 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

5 

— 

mm 

— 



Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

1^9 


Chip Deselect to Power Down Time 

— 

20 

— 

25 

— 

30 

— 

35 

— 

45 

ns 

Write Cycle 





1 

twc 

Write Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— 

■a 

— 

IBI 

tew 

Chip Selection to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

■■ 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 


— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

15 

— 

20 

— 

25 

— 

30 

— 


— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 


— 


tWHzC) 

Write Enable to Output in High Z 

— 

13 

— 

15 

: — 

18 

— 

20 

— 

23 

ns 

tow 

Data to Write Time Overlap 

12 

— 

15 

— 

17 

— 

20 

— 


— 


tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 280Btbiii 

1 . This parameter is guaranteed by design but not tested. 
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IDT7MB4065/4066 (256K x 20/256K x 16) 
BiCMOS/CMOS STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 1 



TIMING WAVEFORM OF READ CYCLE NO. 2 (^’2,4) 


ADDRESS 


X 


IRC 




tAA 


1^^ tQH ► 


tOH — ► 


DATAout PREVIOUS DATA VALID 

< DATA VALID > 

/ 



2808 dfW 08 


TIMING WAVEFORM OF READ CYCLE NO. 2 


cs 


DATAout 


tACS 


tCLZ (5)- 


KXXX 


-tCHZ 


> 



2808 drw 09 


N<y^S: 

1 . WE is High for Read Cycie. 

2. Device is continuously selected. CS = Vil. 

3. Mdress valid prior to CS transition lovr. 

4. OE = Vil 

5. Transition is measured ±200 mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MB4065/4066 (256K X 20/256K X 16) 
BICMOS/CMOS STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING) 



N(^S: 

1 . WE or CS must High during all address transition 

2. A write occurs during the overlap (twp) of a lo w CS and a low WE. 

3. twp is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. During this period, the I/O pins are in the output state, so input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, outputs remain in a high impedartce state. 

6. Transition is measured +200 mV from steady state. This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, the wirte pulse width must be the larger of twp or (twHZ + tow) to allow the I/O 
drivers to turn off and data to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this 
requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT7MB4065/4066 (256K x 20/256K x 16) 
BiCMOS/CMOS STATIC RAM MODULES 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 

7MB4065 


UUUUUUUUUUUUUUUGUUUUUUUU 


nnnnnnnnnnnnnnnnnnnnnnnn 




TOP VIEW 




0.350 

MAX. 


0.015 

0.025 


1 1 I I I ITTTTTTTTI 1 1 I I I 1 1 A 

*4-^ L, o.,oo -► f 

I I I 0.065 


SIDE VIEW 



0.007 

0.013 


END VIEW 
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azD 


Innnnnnnnnnnnnnnnnnnnnnnn 

BOTTOM VIEW 

7MB4066 


ULILirnu ULjlJLJ UULJLJLJLJLjljljljljljljljlj 

A 



A 





0.600 



T 

0.590 





0.620 



0.620 

nnnnn run nni-innnni-ini-innnni-ii-in 

_Y_- 



-T T 


^ TOP VIEW 

PIN 1 ^ 

•^Uo.,00 X 

0.175 

SIDE VIEW 


0.350 

MAX. 


0.007 

0.013 

END VIEW 




BOTTOM VIEW 
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Integrated Device Technology, Inc. 


512K/256KX16 

CMOS STATIC RAM MODULE 


IDT7MP4047 

IDT7MP4046 


FEATURES: 

• High-speed 8/4 megabit (pin compatible) CMOS static 
RAM modules 

• Fast access time: 70ns (max.) 

• Low power consumption 
— Active: 220mA max. 

— CMOS Standby: 850|iA max. 

— Data retention: 450 m,A max. (Vcc= 2\/) 

• Surface mounted small outline plastic packages on a 45 
pin FR-4 SIP (Single In-line Package) 

• Single 5V (±1 0%) power supply 

• Multiple GND pins and decoupling capacitors for maxi- 
mum noise immunity 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MP4047/4046 is a 512K/256Kx 16 CMOS static 
FIAM module constructed on a multilayer epoxy laminate (FR- 
4) substrate using eight or four 1 28K x 8 static RAMs in small 
outline plastic packages and a one-of-four decoder. Availabil- 
ity of two Write Enables and two Output Enables provides byte 
access and output control flexibility. The IDT7MP4047/4046 
is available with access times as fast as 70ns with a maximum 
operating current of 220mA. For battery backup applications, 
a very low data retention current is available. 

The IDT7MP4047/4046 is packaged in a 45 pin FR-4 SIP 
(Single In-line Package). This results is a package 4.6 inches 
in length and less than 0.2 inches in thickness. 

All inputs and outputs of the IDT7MP4047/4046 are TTL 
compatible and operate from a single 5V supply. Full asyn- 
chronous circuitry requires no clocks or refresh for operation 
and provides equal access and cycle times for ease of use. 


FUNCTIONAL BLOCK DIAGRAM 


WEo OEo WEi OEi 
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IDT7MP4047/4046 (512K/256K x 16) 
CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION — 7MP4047 PIN CONFIGURATION^^) — 7MP4046 


GND n=C 

1 

GND c=={z: 

1 

v^i ^=c: 

3 

WEI =Z1 

3 





l/Ol5 

5 

l/0l5 ={Z 

5 

1/014 ==[i: 

6 

|/0i4 <=€1 

6 

1/013 

7 

1/013 ^=€1 

7 

I/012 '=CZ 

8 

|/0i2 i=!Z 

8 

1/011 

9 , 

l/Oii ={Z 

9 

i/oio <=n 

10 

l/Oio ^=CZ 

10 

1/09 <=€1 

11 

1/09 ^=CZ 

11 

I/O 8 =[Z 

12 

1/08 =ZZ 

12 

A18 ‘ - ■ 

13 

Ao ■ ! 

13 

Ai7 i=;z 

14 

Ai 1 ! 

14 

A16 '==CI 

15 

As ■ i 

15 

A15 1 — [Z 

16 

A3 c=!Z 

16 

Ai4 

17 

A4 ■ { 

17 

Al3 1 ■ ' 

18 

As t=z=^ 

18 

Ai2 ' ! 

19 

As 1 \ 

19 


20 

^ 

20 

Alu 

CS ‘=CI 

22 

US 

22 

GND =^Z 

23 

GND =c: 

23 

Ag 1 ! 

24 

Ai7 1=^ 

24 

A8 ■=! 

25 

SIP Ai6=^Z 

25 

^ 

26 

FRONT VIEW Ai5=tZ 

26 

A5 f ^ — 

28 

Ai3 1 — -ZZ 

28 

A4 '■ 

29 

Ai2 1==[;^ 

29 

As * 

30 

All t — zi 

30 



A . _ 


Ai ‘ ! 

32 


32 

Ao 1 i 

33 

A8 ={Z 

33 

1/07 ={Z 

34 

1/07 t==CI 

34 

1/06 ^^Z 

35 

1/06 =iZ 

35 

1/05 =z; 

36 

1/05 |=[Z 

36 

1/04 =<z 

37 

1/04 ■=^z 

37 

1/03 <=^ 

38 

1/03 =z: 

38 

1/02 =^Z 

39 

1/02 

39 

l/Oi i=(Z 

40 

i/oi r=:z 

40 

l/Oo 

41 

I/Oo =^z 

41 

oEo >=:z 

42 

OEO 

42 

WEo ^^z 

43 

Weo ■={Z 

43 

Vcc >=iZ 

44 

Vcc ■=ZI 

44 

GND =€1 

45 

GND 

45 


2754 drw 02 NOTE’ ‘^™' 

1 . For proper operation of the 7MP4046 module, pins 21 and 24 must be tied 
together. 


PIN NAMES - 7MP4047 


I/O0-I/O15 

Data Inputs/Outputs 

Ao-Aia 

Addresses 

CS 

Chip Select 

WEo -1 

Write Enables 

OEo -1 

Output Enables 

Vcc 

Power 

GND 

Ground 


PIN NAMES - 7MP4046 


l/Oo-l/Ois 

Data Inputs/Outputs 

Ao-Ai7 

Addresses 

CS 

Chip Select 

WBd-i 

Write Enables 

OBo -1 

Output Enables 

Vcc 

Power 

GND 

Ground 


2754tbl03 2 754tbl04 


7.22 


2 
































IDT7MP4047/4046 {512K/256K X 16) 
CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS<^) 


Symbol 

Rating 

Commercial 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 

Temperature Under Bias 

-1 0 to +85 


Tstg 

Storage Temperature 

-55 to +125 


lOUT 

DC Output Current 

50 

mA 


NOTE: 2754tbl05 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions tor extended periods may affect reliability. 


TRUTH TABLE 


Mode 

CS 

WE 

Output 

Power 

Standby 

H 

X 

HighZ 

Standby 

Read 

L 

H 

DATAout 

Active 

Write 

L 

L 

HighZ 

Active 
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RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 


Max. 

|l^ 

Vcc 

Supply Voltage 

■a 

5 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

ViH 

Input High Voltage 

2.2 

— 

6 

D 

ViL 

Input Low Voltage 

-0.5^’) 

— 

0.8 

n 


NOTE: 2754 tbl 07 

1 . ViL = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 1 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 1 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc == 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

7MP4046 

7MP4047 

Unit 

Max. 

Max. 

iiinH 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

4 

8 

pA 

llLOl 

Output Leakage 

Vcc = Max. 

CS = ViH, VouT = GND to Vcc 

— 

4 

8 

pA 

VOL 

Output Low Voltage 

Vcc = Min., IOL = 2mA 

— 

0.4 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -1mA 

2.4 

— 

— 

V 

Icc 

Dynamic Operating Current 

Vcc = Max., CS= ViL, 
f = fMAX, Output Open 

— 

220 

220 

mA 

ISB 

Standby Supply Current 
(TTL Levels) 

CS> ViH, Vcc = Max., 
f = fMAX, Ouput Open 

— 

12 

24 

mA 

|SB1 

Full Standby Supply Current 
(CMOS Levels) 

CS > Vhc, Vin > Vhc or < Vlc 

Vcc = Max., Output Open 

— 

450 

850 

pA 
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DATA RETENTION CHARACTERISTICS 

(Ta = 0°C to +70“C) 


Symbol 

Parameter 

Test Condition 

Min. 

7MP4046/4047 
Max. @ 2.0V 

Unit 

Vdr 

Vcc for Data Retention 

— 

2.0 

— 

V 

ICCDR 

Data Retention Current 

CS> Vcc -0.2V 

Vin < Vcc - 0.2V 

Vin > - 0.2V 

— 

250/450 

pA 

tCDR^^^ 

Chip Deselect to Data Retention Time 

0 

— 

ns 

tR(2) 

Operation Recovery Time 

tRC^''* 

— 

ns 


NOTES: 2754 tbl 10 

1 . tRC = Read Cycle Time. 

2. This parameter is guaranteed by design, but not tested. 
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IDT7MP4047/4046 (512K/256K x 16) 
CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2754 tbi 11 


+5V 


480n 


DATA OUT - 


2S5Q. < t: 30pF* 


2754 drw 04 

Figure 1. Output Load 


+5V 


480n 


DATAout- 


255n 


=F 5pF 


/77 

Figure 2. Output Load 
(for tcLZ, toLZ, tcHZ, toHZ, tow, and twHz) 
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‘Including scope and jig 


AC ELECTRICAL CHARACTERISTICS 

( Vcc = 5.0V ± 1 0%, Ta = 0“C to +70°C) 



Parameters 

7MP4046/4047LXXS 

Unit 

-70 

-85 

-100 

-120 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

READ CYCLE 

tRC 

Read Cycle Time 

70 

— 

85 

— 

100 

— 

120 

— 

ns 

tAA 

Address Access Time 

— 

70 

— 

85 

— 

100 

— 

120 


tACS 

Chip Seiect Access Time 

— 

70 

— 

85 

— 

100 

— 

120 

ns 

tOE 

Output Enable to Output Valid 

— 

45 

— ■ 

48 

— 

50 

■ — 

60 


tOHZ^''' 

Output Disabie to Output in High Z 

— 

30 

— 

33 

— 

35 

— 

40 

ns 

tOLZ^''^ 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 



0 

— 

ns 

tCLZ^''^ 

Chip Select to Output in Low Z 

5 

— 

5^ 

— 

5 

— 

5 

— 

ns 

tCHZ^''^ 

Chip Deselect to Output in High Z 

— 

40 

— 

43 

— 

45 

— 

50 

ns 

tOH 

Output Hold from Address Change 

10 

— 

10 

— 

10 

— 

10 

— 

ns 

WRITE CYCLE 

two 

Write Cycle Time 

70 

— 

85 

— 

100 

— 

120 

— 

ns 

tWP 

Write Pulse Width 

55 

— 

65 

— ,■ 

75 

— 

90 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

2 

— 

5 

— 

5 

— 

ns 

tAW 

Address Valid to End of Write 

65 

— 

82 

— 

90 

— 

100 

— 

ns 

tew 

Chip Selection to End of Write 

65 

— 

80 


85 

. — 

100 

— 

ns 

tDS 

Data Set-up Time 

35 

— 

38 

— 

40 

— 

45 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWR 

Write Recoverv Time 

0 

— 

0 

— 

0 

— 

0 

— 


tWHZ^’) 

Write Enable to Ouput in Hiqh Z 



30 



33 



35 

— 

40 

ns 

tow^''^ 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 2754tbl12 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MP4047/4046 (512K/256K X 16) 
CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE^^) ■ 7MP4047 

(TA=+25°C,f= 1.0MHz) 


Symbol 

Parameter 

Conditions 

Typ. 

IQ]' 

CiN 

Input Capacitance 

ViN = ov 

35 

■a 

ClN(C) 


ViN = ov 

8 

la 

Gout 

Output Capacitance 

VOUT = ov 

35 

PF 


NOTE: 2754lbl01 

1 . This parameter is guaranteed by design, but not tested. 


CAPACITANCE^^) - 7MP4046 

(Ta = +25°C. f = 1 -OMHz) 


Symbol 

Parameter 

Conditions 

Typ. 

im 

CiN 

Input Capacitance 

ViN = OV 

30 

O: 

ClN(C) 

Input Capacitance(CS) 

ViN = OV 

8 

la 

COUT 

Output Capacitance 

VOUT = OV 

20 

la 


NOTE: 2754 tbl02 

1. This parameter is guaranteed by design, but not tested. 


TIMING WAVEFORM OF READ CYCLE NO. 1<^) 



TIMING WAVEFORM OF READ CYCLE NO. 


tRC 


ADDRESS 



tAA 


r" tOH ^ 



DATAout ^ 

^XX> 

c 



r" tOH 

DATA VALID 
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TIMING WAVEFORM OF READ CYCLE NO. 3^^’ 


cs 


DATAout 



tCLZ' 



tACS ► 


tCHZ<^>-— I 


< ^ 


2754 drw 09 

NOTES: 

1 . WE is high for Read Cycle. 

2. Device is continuously selected, CS = V ii. 

3. Mdress valid prior to or coincident with CS transition low. 

4. OE = VlL 

5. Transition is measured +200mV from steady state. This parameter is guaranteed, but not tested. 
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IDT7MP4047/4046 (512K/256K x 16) 
CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATA RETENTION WAVEFORM 


DATA 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)^^’ 



NOTES: 

1 . WE or CS must be high during aii address transitons. 

2. A write occurs during the overiap (twp) of a lo w CSand a low WE. 

3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state and inputs signals must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transitions, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV fiom steady state with a 5pF load (including scope and jig).. This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, ^ write pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required two. if OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7MP4047/4046 (512K/256K x 16) 
CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 
7MP4046 



0.140 



0.013 


7MP4047 



BACK VIEW 



FRONT VIEW 


0,185 

MAX 


0 007 
0.013 


2754drw12 




1 fss 

c 

_JI 1 


imiiinniriiminninmuniimnTr 

It 


BACK VIEW 
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IDT7MP4027 



64Kx16 

BiCMOS/CMOS STATIC RAM 
MODULE 


FEATURES: 

• High density 1 megabit static RAM module 

• Low profile 40 pin DSIP (Dual Single In-line vertical Pack- 
age) 

• Ultra fast access time: 10ns (max.) 

• Surface mounted plastic components on an epoxy laminate 
(FR-4) substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 

• Multiple GND pins for maximum noise immunity 


DESCRIPTION: 

The IDT7MP4027 is a 64K x 16 static RAM module con- 
structed on an epoxy laminate (FR-4) substrate using 4 64K 
X 4 static RAMs in plastic SOJ packages. The IDT7MP4027 
is available with access time as fast as 10ns with minimal 
power consumption. 

The IDT7MP4027 is packaged in a 40 pin DSIP (Dual 
Single In-line vertical Package). This configuration allows 40 
pins to be placed on a package 2 inches long, 0.35 inches thick 
and 0.5 inches tall. 

All inputs and outputs of the IDT7MP4027 are TTL compat- 
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro- 
vides equal access and cycle times for ease of use. 


PIN CONFIGURATION 


FUNCTIONAL BLOCK DIAGRAM 


l/Oo c 

1 

40 

zi Vcc 

l/Oi c 

2 

39 

zi l/Ois 

I/O 2 c 

3 

38 

ZI I/O 14 

I /03 c 

4 

37 

□ I/O 13 

Ao c 

5 

36 

I/O 12 

Ai c 

6 

35 

Z] GND 

A 2 c 

7 

34 

Zl A13 

As c 

8 

33 

ZI A12 

A4 C 

g 

32 

Zl A 11 

As c 

10 

31 

ZI A 10 

As c 

11 

30 

Zl As 

A? c 

12 

29 

Zl As 

I/O 4 IZ 

13 

28 

Z] I/O 11 

I/Os c 

14 

27 

Zl I/O 10 

I/Os c 

15 

26 

Zl I/O 9 

I/O 7 c 

16 

25 

Zl I/Os 

CS c 

17 

24 

=i WE 

GND c 

18 

23 

=1 OE 

A14 IZ 

19 

22 

n Ais 

NO c 

20 

21 

Zl NO 
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DSIP 

TOP VIEW 
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PIN NAMES 


A 0 -IS 

Addresses 

I/O 0 -IS 

Data Inputs/Outputs 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

NO 

No Connect 

Vcc 

Power 

GND 

Ground 


2843tbl01 


BiCEMOS and CEMOS are trademarks of Integrated Device Technology, Inc. 
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IDT7MP4027 

64K X 16 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


CAPACITANCE (Ta = +25°C, F = 1 .OMHZ) 


Symbol 

Parameter^^) 

Conditions 

Max. 

Unit 

Ci/o 

Data I/O Capacitance 

V(IN) = ov 

15 

PF 

CiN 

Input Capacitance 
(Address and Control) 

V(IN) = ov 

40 

PF 


NOTE: 2843 tbi 02 

1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 


Max. 


Vcc 

Supply Voltage 

4.5 

5.0 

5.5 

n 

GND 

Supply Voltage 

0 

0 

0 

n 

VIH 

Input High Voltage 




6.0 

n 

ViL 

Input Low Voltage 

- 0 . 5 ( 1 ) 

— 

0.8 

wm 


NOTE: 2843 tbI 03 

1. ViL(min) = -1.5V for pulse width less than 10ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70'^C 

OV 

5.0V ±10% 


2843 tbi 04 


TRUTH TABLE 


Mode 


m 


Output 

Power 

Standby 

■a 

MM 

B 

HighZ 

Standby 

Read 

L 

L 

B 

, DATAout 

Active 

Write 

L 

B 

L 

DATAin 

Active 

Read 

L 

H 

H 

High-Z 

Active 
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ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

—0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

■B 

Tbias 

Temperature Under Bias 

-10 to +85 

iQ|l 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2843 tbi 06 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 

Vcc = Max.;ViN = GND to Vcc 
(Address and Control) 

— 

40 

pA 

||LI| 

Input Leakage (Data) 

Vcc = Max.; ViN = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 

Vcc = Max.; CS = Vih, Vout = GND to Vcc 

— 

10 

pA 

VOL 

Output Low 

Vcc = Min., lOL = 8mA 

— 

0.4 

V 

VOH 

Output High 

Vcc = Min., loH = -4mA 

2.4 

— 

V 


2843 tbi 07 


Symbol 

Parameter 

Test Conditions 

7MP4027B 

Max. 

7MP4027S 

Max. 

Unit 

Icc 

Dymanic Operating 
Current 

f = fMAX; CS = ViL 

Vcc = Max.; Output Open 

720 

640 

mA 

ISB 

Standby Supply 

Current 

Cs> Vih, Vcc = Max. 

Outputs Open, f = fMAX 

— 

160 

mA 

|SB1 

Full Standby 

Supply Current 

CS > Vcc - 0.2V; f = 0 

ViN > Vcc - 0.2V or < 0.2V 

— 

120 

mA 
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IDT7MP4027 

64K X 16 BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 



2843 drw 03 2843 drw 04 


Figure 1. Output Load. Figure 2. Output Load 

(for tCLZ, tOLZ, tCHZ, tOHZ, tWHZ, and tOW) 



Figure 3. Alternate Output Load. 



CAPACITANCE (pF) 

2843 drw 06 

Figure 4. Alternate Lumped Capacitive Load, 

Typical Derating. 
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IDT7MP4027 

64K X 16 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4027BXXV 

Unit 

-10P) 

-12P) 

-15 

-17 

Min. 1 Max. 

Min. I Max. 

Min. I Max. 

Min. 1 Max. 

Read Cycle 

tRC 

Read Cycle Time 

10 

— 

12 

— 

15 

— 

17 

— 

ns 

tAA 

Address Access Time 

— 

10 

— 

12 

— 

15 

— 

17 

ns 

tACS 

Chip Select Access Time 

— 

4 

— 

5 

— 

6 

— 

8 

ns 

tCLZ^'') 

Chip Select to Output in Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

4 

— 

5 

— 

6 

— 

8 

ns 

tOLZ^^' 

Output Enable to Output in Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tCHZ^''* 

Chip Deselect to Output in High Z 

— 

6 

— 

7 

— 

8 

— 

10 

ns 

tOHZ*^' 

Output Disable to Output in High Z 

— 

3 

— 

4 

— 

5 

— 

6 

ns 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

ns 

Write Cycle 

two 

Write Cycle Time 

10 

— 

12 

— 

15 

— 

17 

— 

ns 

tew 

Chip Select to End of Write 

7 

— 

8 

— 

9 

— 

10 

— 

ns 

tAW 

Address Valid to End of Write 

8 

— 

9 

— 

10 

— 

12 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

twp 

Write Pulse Width 

8 

— 

9 

— 

10 

— 

12 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^^' 

Write Enable to Output in High Z 

— 

4 

— 

5 

— 

6 

— 

7 

ns 

tow 

Data to Write Time Overlap 

4 

— 

5 

— 

6 

— 

8 

— 

ns 

IDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Output Active from End of Write 

2 


2 

— 

2 

— 

2 

— 

ns 


NOTES: 2e43tbiio 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specifications only. 
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IDT7MP4027 

64K X 16 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4027SXXV 

Unit 

-20 

-25 

-30 

-35 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Read Cycle 

IRC 

Read Cycle Time 

20 

— 

'25 

— 

30 

— 

35 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

tCLZ^''' 

Chip Select to Output in Low Z 

4 

— 

4 

— 

4 

— 

4 

— 

ns 

tOE 

Output Enable to Output Valid 

— 

12 

— 

12 

— 

15 

— 

20 

ns 

tOLZ^’) 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tCHZ^''^ 

Chip Deselect to Output in High Z 

— 

10 

— 

15 

— 

20 

— 

20 

ns 

tOHzC) 

Output Disable to Output in High Z 

' — . 

10 

— 

15 

— 

20 

— 

20 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Chip Deselect to Power-Down Time 

— 

20 

— 

25 

— 

30 

— 

35 

ns 

Write Cycle 

two 

Write Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— 

ns 

tew 

Chip Select to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

ns 

tAW 

Address Valid to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

15 

— 

20 

— 

25 

— 

30 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHz(’) 

Write Enable to Output in High Z 

— 

10 

— 

15 

— 

20 

— 

20 

ns 

tew 

Data to Write Time Overlap 

12 

— 

15 

_ 

17 

' — 

20 

— 

ns 

tOH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 2843 tbi 1 1 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MP4027 

64K X 16 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TlIVlING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 


cs 


DATAout 




tACS 


tCLZ 


(5) 


<EX>< 




2843 drw 09 

1 . We is High for Read Cycie. 

2. Device is continuousiy selected. CS = Vil. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = ViL. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 


7.23 


6 




IDT7MP4027 

64K X 16 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 3- 7) 


ADDRESS y 


c 






7 

•* tew ► 


\\\\^ 


BnSK 

(5) 

z 



^ t 

tAW ► 



■Basog 

z 


9iiiB 

■ 




■ 


/ / / / 


j-« tow ► 

tDH *»| 

DATAin 

— <x 


2843 dnv10 


TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)^^ ’ 2, 3, 5) 



2843drw11 


NOTES: 

1 . We or C5 must be high during all address transitions. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a WE controlled write cycle, write pulse ((twp) > tWHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 


7.23 
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1DT7MP4027 

64K X 16 BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 



Pin 1 0.065 TYP. 0.025 0.175 


FRONT VIEW 



SIDE VIEW 


2843 dtw 12 



7.23 


8 








FEATURES 

• High density separate I/O, 2 megabit (256K x 9) static 
RAM module 

• Low profile 44 pin, 600 mil DIP 

• Fast access time: 10ns (max.) 

• Surface mounted plastic SOJ packages on a multilayer 
epoxy laminate (FR-4) substrate 

• Multiple ground pins for maximum noise immunity 

• Inputs/outputs directly TTL compatible 


DESCRIPTION 

The 1DT7MB4040 is a separate I/O, 9 bit wide 2 megabit 
static RAM module constructed on a multilayer epoxy 
laminate (FR-4) substrate using 9 256K x 1 static RAMs in 
plastic SOJ packages. The IDT7MB4040 is available with 
access times as fast as 10ns with minimal power consump- 
tion. 

The IDT7MB4040 is packaged in a 44 pin FR-4 DIP. The 
memory configuration results in a package 3.4 inches long, 
600 mils wide, and only 350 mils in height. Provision of a ninth 
bit results in a optimal package for high reliability applications 
where parity is a must. 

All inputs and outputs of the IDT7MB4040 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refreshing for 
operation and provides equal access and cycle times for ease 
of use. 



COMMERCIAL TEMPERATURE RANGE 


APRIL 1992 

©1992 Integrated Device Technology, Inc. 

7.24 

DSC-7048/3 
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IDT7MB4040 

(256K X 9) CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PIN NAMES 


Dlo-Dls 

Data Inputs 

DOo-DOb 

Data Outputs 

Ao-Ai7 

Addresses 

CS 

Chip Select 

WE 

Write Enable 

Vcc 

Power 

GND 

Ground 


2700 tbi 01 


TRUTH TABLE 


Mode 


WE 

Output 

Power 

Standby 

H 

X 

High-Z 

Standby 

Read 

L 

H 

DATAout 

Active 

Write 

L 

L 

High-Z 

Active 


2700 tbI 02 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 

Unit 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

mu 

Tbias 

Temperature 

Under Bias 

-10 to +85 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

°c 

lOUT 

DC Output 

Current 

50 

mA 


NOTE: 2700 tbi 03 


1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^^^ 

Conditions 

Typ. 

1^^ 

ClN(D) 

Input Capacitance 
(Data) 

ViN = ov 

15 

PF 

C!N(A) 

Input Capacitance 
(Address and Control) 

ViN = ov 

75 

PF 

COUT 

Output Capacitance 

VOUT = ov 

15 

■a 


NOTE: 2700tbl04 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 


Max. 

HQQ 

Vcc 

Supply Voltage 

mm 


5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

VIH 

Input High Voltage 

2.2 

— 

5.8 

D 

ViL 

Input Low Voltage 

-0.5^’) 

— 

0.8 

'' 


NOTE: 2700 tbi 05 

1 . ViL = -2.0V for pulse width less than 1 5ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70'>C 

OV 

5.0V ±10% 


2700 Ibl 06 
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IDT7MB4040 

(256K X 9) CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS^^) 

( Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 



Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 
(Address and Control)' 

Vcc = Max., ViN = GND to Vcc 

— 

45 

pA 

IDHi 

Input Leakage (Data) 

Vcc = Max., ViN = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS = ViH, VouT = GND to Vcc 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -4mA 

2.4 

— 

V 


2700 tbi 07 


Symbol 

Parameter 

Test Conditions 

10ns, 12ns 

Max. 

15-35ns 

Max. 

Unit 

Icc 

Dynamic Operating Current 

Vcc = Max., CS< ViL 

Outputs Open , f = fMAX. 

1710 

1350 

mA 

ISB 

Standby Supply Current 

ViH, Vcc = Max., 

Outputs Open, f = fMAX. 

630 

360 

mA 

|SB1 

Full Standby Supply Current 

^ > Vcc- 0.2V, f=0 

ViN > Vcc - 0.2V or ^ 0.2V 

270 

270 

mA 


NOTE: 2700tbi08 

1 . 1 0ns, 1 2ns are preliminary specifications. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2700 Ibl 09 


+5 V 


DATAout 



+5V 


DATAout 



480 n 


5pF* 


Figure 1. Output Load 


'Including scope and jig 


Figure 2. Output Load 
(for tCLZ, tCHZ, tWHZ, tow) 


























































IDT7MB4040 

(256K X 9) CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS'^^ (Vcc = 5.0V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameters 

7MB4040SXXP 

Unit 

-10 

-1 

2 

-15 

-1 

7 



^^3 


Min. 

Max. 

Read Cycle 

tRC 

Read Cycle Time 

10 

— 

mm 

— 

15 

— 

17 

— 

ns 

tAA 

Address Access Time 

— 

10 

— 

12 

— 

15 

— 

17 

ns 

tACS 

Chip Select Access Time 

— 

10 

— 

12 

— 

15 

— 

17 

ns 

tCLZ*''* 

Chip Select to Output in Low Z 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tCHZ^''* 

Chip Deselect to Output in High Z 

— 

10 

— 

wm 

— 

10 

— 

10 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tpu*'') 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD*'') 

Chip Deselect to Power Down Time 

— 

10 


12 

— 

15 

— 

17 

ns 

Write Cycle 

two 

Write Cycle Time 

10 

— 

■a 

— 

15 

— 

17 

— 

ns 

tew 

Chip Selection to End of Write 

8 

— 

m 

— 

12 

— 

15 

— 

ns 

tAW 

Address Valid to End of Write 

8 

— 

■a 

— 

12 

— 

15 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

8 

— 

■a 

— 

12 

— 

15 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHz(’> 

Write Enable to Ouput in High Z 

— 

6 

— 

7 

— - 

8 

— 

9 

ns 

tow 

Data to Write Time Overlap 

8 

— 

9 

— 

10 

— 

11 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTES: 2700ibiio 

1 . This parameter is guaranteed by design, but not tested. 

2. 1 0ns, 1 2ns are preliminary specifications. 
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IDT7MB4040 

(256K X 9) CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 10%, Ta = 0°C to +70°C) 




7MB4040SXXP 




=20 

■2 

5 

-3 

5 


Symbol 

Parameters 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

35 

— 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

35 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

35 

ns 

tCLZ^''' 

Chip Select to Cutput In Low Z 

3 

— 

5 

— 

5 

— 

ns 

tCHZ*'') 

Chip Deselect to Cutput in High Z 

— 

10 

— 

13 

— 

20 

ns 

tOH 

Cutput Hold from Address Change 

3 

— 

3 

— 

3 

— 

ns 

tPU^''' 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

ns 

tPD^''^ 

Chip Deselect to Power Down Time 

— 

20 

— 

25 

— 

35 

ns 

Write Cycle 

twc 

Write Cycle Time 

20 

— 

25 

— 

35 

— 

ns 

tew 

Chip Selection to End of Write 

17 

— 

22 

— 

30 

— 

ns 

tAW 

Address Valid to End of Write 

17 

— 

22 

— 

30 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

17 

— 

22 

— 

30 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

3 

— 

3 

— 

ns 

tWHZ^^' 

Write Enable to Cuput in High Z 

— 

10 

— 

13 

— 

20 

ns 

tDW 

Data to Write Time Cverlap 

13 

— 

15 

— 

20 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

ns 

tow*''' 

Cutout Active from End of Write 

0 

— 

5 

— 

5 

— 

ns 


TIMING WAVEFORM OF READ CYCLE NO. 


ADDRESS 


DATAout 


>K 


tRC 


(5) 


X 


tAA 


. tOH 


PREVIOUS DATA VALID 


2SE>< 


DATA VALID 


TIMING WAVEFORM OF READ CYCLE NO. 


cs 


X 


DATAout 


Vcc SUPPLY 
CURRENT 


tPU 


(4) 


ICC - 
ISB- 


tRC 


(5), 


. tCLZ . 


-tACS 




<xz>< 


X 


DATA VALID 




tCHZ 


(4) 


HIGH IMPEDANCE 


■ tPD 


(4) 




NOTES: 


2700 drw 06 


1 . ^ is high for Read Cycle. 

2. CS is low for Read Cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured +200mV from steady state voltage with specified loading on Figure 2. This parameter is guaranteed by design, but not tested. 

5. All Read Cycle timings are referenced from the last valid address to the first transitioning address. 
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IDT7MB4040 

(256K X 9) CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)^^’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)<^’ 2. 3, 5) 



NOTES: 

1 . WE or CS must be high during ail address transitions. 

2. A write occurs during the overlap (ty^ of a lo w CS and a low WE. 

3. twR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, input signals must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±500mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but, not tested. 

7. If OE is low during a WE controlled write cycle, th£ write pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off data and 
to be placed on the bus for the required tow. If OE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp . 
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2Mx8 

CMOS STATIC RAM 
MODULE 


PRELIMINARY 

IDT7MB4084 


FEATURES: 

• High density 16 megabit (2M x 8) static RAM module 

• Equivalent to the JEDEC standard for future monolithic 

• Fast access time: 55ns (max.) 

• Low power consumption 

— Active: 110mA (max.) 

— CMOS Standby: 450pA (max.) 

— Data Retention: 250|j.A (max.) Vcc = 2V 

• Surface mounted plastic packages on a 36-pin, 600 mil 
FR-4 DIP (Dual-ln-Line Package) substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MB4084 is a 16megabit (2M x 8) static RAM 
module constructed on a co-fired ceramic or multilayer epoxy 
laminate (FR-4) substrate using four 512K x 8 static RAMs 
and a decoder. The IDT7MB4084 is available with access 
times as fast as 55ns, and a data retention current of 250|aA 
and a standby current of 450pA. 

The IDT7MB4084 is packaged in a 36-pin FR-4 DIP 
resulting in the same JEDEC footprint in a package 1.8 
inches long and 0.6 inches wide. 

All inputs and outputs of the7MB4084 are TTL compatible 
and operate from a single 5V supply. Fully asynchronous 
circuitry requires no clocks or refresh for operation and pro- 
vides equal access and cycle times for ease of use. 


FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION 




PIN NAMES 


I/O0-7 

Data Inputs/Outputs 

AO-20 

Addresses 

cs 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 


CEMOS is a trademark of Integrated Device Technology Inc. 2794 tbi 01 

COMMERCIAL TEMPERATURE RANGE APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7MB4084 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 

l^j 

OE 

WE 

Output 

Power 

Standby 

■a 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

L 

X 

L 

Din 

Active 


2734 tbi 02 


CAPACITANCE^^^ (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 



CiN 

Input Capacitance 

VIN = ov 

|c]J| 

lai 

ClN(C) 

Input Capacitance (CS) 

ViN = OV 

8 

PF 

COUT 

Output Capacitance 

VOUT = ov 

35 

PF 


NOTE: 2794tbl03 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

I Unit I 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

Di 

GND 

Supply Voltage 

0 

0 

0 

ol 

ViH 

Input High Voltage 

2.2 

— 

6 

V 

ViL 

Input Low Voltage 

-0.5(^> 

— 

0.8 

V 


NOTE: 2794 tbI 04 

1 . ViL = -2.0V for puise width iess than 1 0ns. 


ABSOLUTE MAXIMUM RATINGS<^) 


Symbol 

Rating 

Commercial 


Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

■ 

Tbias 

Temperature 

Under Bias 

-10 to +85 


Tstg 

Storage 

Temperature 

-55 to +125 

■ 

lOUT 

DC Output Current 

50 

10 ^ 


NOTE: 2794 tbi 05 

1. Stresses greater than those iisted under ABSOLUTE MAXiMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5V±10% 


2794 tbi 06 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to -b70°C) 


Symbol 

Parameter 

Test Conditions 

7MB4084LxxP 


Min. 

Max. 

Unit 

■DSIHi 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

20 

pA 

llLOl 

Output Leakage 

Vcc = Max., CS = ViH, 

VouT = GND to Vcc 

— 

20 

pA 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 2mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -1mA 

2.4 

— 

V 

Icc 

Dynamic Operating Current 

Vcc = Max., CS < Vil; f = fMAX, 

Outputs Open 

— 

110 

mA 

ISB 

Standby Supply Current 
(TTL Levels) 

CS > ViH, Vcc = Max., f = fMAX, 

Outputs Open 

— 

12 

mA 

ISB1 

Full Standby Supply Current 
(CMOS Levels) 

CS > Vcc - 0.2V, ViN > Vcc - 0.2V 
or < 0.2V 

— 

450 

pA 


2794 tbi 07 
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IDT7MB4084 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATA RETENTION CHARACTERISTICS 

(TA=0°C to +70°C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Vcc @ 2.0V 

Unit 

Vdr 

Vcc for Data Retention 


2.0 

— . 

V 

ICCDR 

Data Retention Current 


— 

250 

pA 

tCDR^^^ 

Chip Deselect to Data Retention Time 

0 

— 

ns 


Operation Recovery Time 

tRC^’^ 

— 

ns 


NOTES: 2794*108 

1 . tRC = Read Cycle Time. 

2. This parameter is guaranteed by design, but not tested. 


DATA RETENTION WAVEFORM 



2794 dtw 03 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2794 tbi 09 


+5V 


DATAout 



Figure 1. Output Load 
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IDT7MB4084 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS^^) 

(VCC = 5V ± 1 0%, Ta = O^C to +70“C ) 


Symbol 

Parameter 

7MB4084LXXP 

Unit 

-55 

-70 

-85 

-100 

-120 




M tnW B 1^1 h >:<i 


Read Cycle 

tRC 

Read Cycle Time 

55 

— 

70 

— 

85 

— 

100 

— 

120 



tAA 

Address Access Time 

— 

55 

— 

70 



85 

— 

100 

— 


Idi 

tACS 

Chip Select Access Time 

— 

55 

— 

70 

— 

85 

— 

100 

— 



tOE 

Output Enable to Output Valid 

— 

30 

— 

45 

— 

48 

— 

50 

— 




Output Disable to Output in High Z 

— 

20 

— 

30 

— 

33 

— 

35 

— 

■a 


tOLZ^'*' 

Output Enable to Output in Low Z 

5 

— 

5 

— 

0 

— 

0 

— 

0 



tCLZ*''* 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— ■ 

5 

— 

5 

m 


tCHZ^''^ 

Chip Deselect to Output in High Z 

— 

20 

— 

40 

— 

43 

— 

45 

— 

■9M 

H9 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

EM 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

m 


Chip Deselect to Power-Down Time 

— 

55 

— 

70 

— 

85 

— 

100 

— 


wm 

Write Cycle 

twc 

Write Cycle Time 

55 

— 

70 

— 

85 

— 

100 

— 

120 

— 

^^Ull 

tWP 

Write Pulse Width 

55 

— 

55 

— 

65 

— 

75 

— 

90 

— 

m 

tAS 

Address Set-up Time 

5 

— 

0 

— 

2 

— 

5 

— 

5 

— 


tAW 

Address Valid to End of Write 

50 

— 

65 

— 

82 

— 

90 

— 

100 

— 


tew 

Chip Select to End of Write 

50 

_ 

65 

— 

80 

— 

85 

— 

100 

— 

EM 

tow 

Data to Write Time Overlap 

20 

— 

35 

— 

38 

— 

40 

— 

45 

— 

EM 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

wm 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tWHZ^^) 

Write Enable to Output in High Z 

— 

20 

— 

30 

— 

33 

— 

35 

— 

■a 

IQI 


Output Active from End of Write 

5 

— 

0 

— 

0 

— 

0 

— 

0 

— 



NOTES: 2794 toll 0 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specifications only. 


























































































































































IDT7MB4084 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 
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IDT7MB4084 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)^^’ 2, 3, 5) 


ADDRESS 


CS 


WE 


DATAin 


M tWC — M 

< : 3 

/ 

^ tAW ^ 



s 

^ — tAS 


/ 

tWR 

^ tew ». 

"X 


u« tow 

-i tDH 




DATA VALID 





NOTES: _ 

1 . WE or CS must be high during ail address transitions. 

2. A write occurs during the overiap (t^ of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input sig^s must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, tf^ write pulse width must be the greater of twp or twHZ + tow to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 


PACKAGE DIMENSIONS — PLEASE CONSULT FACTORY 
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2Mx8 

PRELIMINARY 

CMOS STATIC RAM 

IDT7MP4059 

MODULE 



FEATURES: 

• High-density 16 megabit CMOS static RAM module 

• Pin-compatible upgrade from IDT7MP4058 (51 2K x 8) 
SRAM module 

• Fast access time: 55ns (max.) 

• Low power consumption 

— Active: 110mA (max.) 

— CMOS Standby: 450pA (max.) 

— Data Retention: 250p.A (max.)Vcc = 2V 

• Surface-mounted RAM packages on an epoxy laminate 
(FR-4) substrate 

• Offered in a 36-pin SIP (Single In-line Package) for 
maximum space-saving 

• Single 5V (±10%) power supply 

• Inputs and outputs TTL-compatible 


DESCRIPTION: 

The IDT7MP4059 is a 2M x 8 high-speed CMOS static 
RAM module constructed on an epoxy laminate substrate 
(FR-4) using four 512K x 8 static RAMs and a one-of-four 
decoder in plastic surface mount packages. 

The IDT7MP4059 is available with maximum access times 
as fast as 55ns, with maximum operating power consumption 
of 605mW. 

The IDT7MP4059 is offered in a 36-pin SIP (Single In-line 
Package). This vertically mounted SIP module is a cost- 
effective solution allowing for very high packing density. 

All inputs and outputs of the IDT7MP4059 are TTL-compat- 
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera- 
tion. 


PIN CONFIGURATION 


FUNCTIONAL BLOCK DIAGRAM 



SIP 2840 tbi 01 

BACK VIEW 


APRIL 1992 


COMMERCIAL TEMPERATURE RANGE 

©1992 Integrated Device Technology, Inc. 
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IDT7MP4059 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating*’^ 

Commercial 

Unit 

Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

H 

Tbias 

Temperature 

Under Bias 

-1 0 to +85 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2a40tbi02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


CAPACITANCE (Ta = +25°c. f = 1 .omhz) 


Symbol 

Parameter*^) 

Conditions 


Unit 

CiN 

Input Capacitance 

ViN = ov 


PF 

CiN (C) 

Input Capacitance (CS) 

VIN = ov 

8 

PF 

COUT 

Output Capacitance 

VOUT = ov 


pF 


NOTE: 2840 tbt 03 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

■a 

5 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6 

V 

ViL 

Input Low Voltage 

-0.5 

— 

0.8 

V 


NOTE: 2840 tbi 04 

1 . ViL = -3.0V for puise width iess than 20ns 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0“C to +70°C 

OV 

5V ± 1 0% 


2840 tb! 05 


TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

L 

X 

L 

Din 

Active 


2840tbl06 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V + 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

ILI 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

20 

pA 

ILO 

Output Leakage 

Vcc = Max., CS = ViH, VouT = GND 
to Vcc 

— 

20 

pA 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 2mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -1 mA 

2.4 

— 

V 

Icc 

Dynamic Operating Current 

Vcc = Max., CS< Vil; f = fMAX, 

Outputs Open 

— 

110 

mA 

ISB 

Standby Supply Current 
(TTL Levels) 

CS"^ ViH, Vcc = Max., f = fMAX, 

Outputs Open 

— 

12 

mA 

ISBI 

Full Standby Supply Current 
(CMOS Levels) 


— 

450 

pA 


2840 tbI 07 
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IDT7MP4059 

2IVI X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATA RETENTION CHARACTERISTICS (Ta = o°c to + 70 °c) 


Symbol 

Parameter 

Test Condition 

Min. 

Vcc (5) 2.0V 

Max. 

Unit 

Vdr 

VCC for Data Retention 

— 

2.0 

— 

V 

ICCDR 

Data Retention Current 

CSSVCC-0.2V 

— 

250 

. pA 

tCDR<^> 

Chip Deselect to Data Retention Time 

VlN^ Vcc - 0.2V or 

0 

— ' 

ns 

tR(3) 

Operation Recovery Time 

VINS0.2V 

tRC<’> 

— 

ns 


NOTES: 2840tbi08 

1 . tRC = Read Cycle Time 

2. This parameter is guaranteed by design, but not tested. 


DATA RETENTION WAVEFORM 



„ data ► 

RETENTION 


4.5V ^ 

MODE 

^ 4.5V 




7 

, Vdr s 2V 

- ICCDR 

4 ► 

- tR 


nilK 

\ / 




vin ■ ‘ I 

isBSBkBI 


2840 drw 03 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Leveis 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2S40tbl09 


+5V 


+5V 


480i2 


480n 


DATAout- 


255n < dp 30pF* 


DATAout- 


2550 ' 


dp 5pF 


•Including scope and jig. 


Figure 1. Output Load 


Figure 2. Output Load 
(For toLz, tcHz, toHz, twHz, tow and tciz) 
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IDT7MP4059 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP4059LXXS 


-55 

-70 

-85 

-100 


Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 1 Max. 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

55 



70 



85 



100 




tAA 

Address Access Time 

— 

55 

— 

70 

— 

85 

— 

100 

1191 

tACS 

Chip Select Access Time 

— 

55 

— 

70 

— 

85 

— 

100 

^91 

tOE 

Output Enable to Output Valid 

— 

30 

— 

45 

— 

48 

— 

50 



Output Disable to Output in High Z 

— 

20 

— 

30 

— 

33 

— 

35 

^91 

tOLZ^''^ 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 


tCLZ^''* 

Chip Select to Output in Low Z 

5 



5 

— 

5 

— 

5 

— 

BBI 

tCHZ^'*) 

Chip Deselect to Output in High Z 

— 

20 

— 

40 

— 

43 

— 

45 


tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 



Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

^91 


Chip Deselect to Power-Down Time 

— 

55 

— 

70, 

— 

85 

— 

100 

^91 

Write Cycle 

two 

Write Cycle Time 

55 

— 

70 

— 

85 

— 

100 

— 

^9 

twp 

Write Pulse Width 

40 

— 

55 

— 

65 

— 

75 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

2 

— 

5 

— 


tAW 

Address Valid to End of Write 

45 

— 

65 

— 

82 

— 

90 

— 

99 

tew 

Chip Select to End of Write 

45 

— 

65 

— 

80 

— 

85 

— 

19 

tow 

Data to Write Time Overlap 

30 

— 

35 

— 

38 

— 

40 



tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

^91 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 


tWHZ^'') 

Write Enable to Output in High Z 

20 

— 

— 

30 

— 

33 

— 

35 



Output Active from End of Write 

5 

— 

0 

— 

0 

— 

0 

— 

^9 


NOTE: 2840 tbiio 


1 . This parameter is guaranteed by design, but not tested. 
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IDT7MP4059 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 



ADDRESS ^ 

tRC ► 

7 


•* tOH 


tOH ► 


DATAout ^ 

POOP 

^ DATA VALID ^ 

/ 

\ 


•* tAA ^ 

2840drw07 


TIMING WAVEFORM OF READ CYCLE NO. 3^^’ 



NOTES: 

1 . WE is High for Read Cycle 

2. Device is continuously selected CS = Vil 

3. Address valid prior to or coincident with CS transition low 

4. OE = Vil 

5. Transition is measured = 200mV from steady state. This parameter is guaranateed by design but not tested. 
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IDT7MP4059 

2M X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^'^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)^'*’ 



1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlay (twp) of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured +200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 

7. If OE Is low during a WE controlled write cycle, the w rite pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off and 
data to be placed on the bus for the required tow. If OE Is high during a WE controlled write cycie, this requirement does not apply and the write 
pulse can be as short as the specified twp. 



PACKAGE DIMENSIONS — PLEASE CONSULT FACTORY 
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Integrated Device Technology, Inc. 


512Kx8 

BiCMOS/CMOS STATIC 
RAM MODULE 


IDT7M4048 

IDT7MB4048 


FEATURES: 

• High density 4 megabit (51 2K x 8) static RAM module 

• Equivalent to the JEDEC standard for future monolithic 
512K X 8 static RAMs 

• Fast access time: 15ns (max.) 

• Low power consumption (L version) 

— Active: 11 0mA (max.) 

— CMOS Standby: 400pA (max.) 

— Data Retention: 250nA (max.) Vcc = 2V 

• Surface mounted plastic packages on a 32-pin, 600 mil 
ceramic or FR-4 DIP substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The 1DT7M4048/7MB4048 is a 4 megabit (51 2K x 8) 
static FIAM module constructed on a co-fired ceramic or 
multilayer epoxy laminate (FR-4) substrate using four 1 
megabit static RAMs and a decoder. The IDT7MB4048 is 
available with access times as fast as 15ns. For low power 
applications, the IDT7M4048 version offers a data retention 
current of 200pA and a standby current of 40 O 4 A. 

The IDT7M4048 is packaged in a 32-pin ceramic DIP. 
This results in a package 1 .7 inches long and 0.6 inches 
wide, packing 4 megabits into the JEDEC DIP footprint. The 
IDT7MB4048 likewise is packaged in a 32-pin FR-4 DIP 
resulting in the same JEDEC footprint in a package 1.6 
inches long and 0.6 inches wide. 

All inputs and outputs of the IDT7M4048 and 7MB4048 
are TTL compatible and operate from a single 5V supply. 
Fully asynchronous circuitry requires no clocks or refresh for 
operation and provides equal access and cycle times for 
ease of use. 


PIN CONFIGURATION 


FUNCTIONAL BLOCK DIAGRAM 



Vcc 

A15 

A17 

WE 

A13 

As 

A9 

^1 

OE 

A10 

cs 

I/07 

I/06 

I/05 

I/04 

I/03 


2675 dtw 01 


CEWOS is a trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 



PIN NAMES 


I/O0-7 

Data Inputs/Outputs 

Ao-ib 

Addresses 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 


2675tbl01 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7M4048, IDT7MB4048 

512K X 8 BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 


Ol 

W. 

Output 

Power 

Standby 

O! 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

■1 

X 

L 

Din 

Active 


2675 tbi 02 


CAPACITANCE^^^ (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

Bra 


CiN 

Input Capacitance 

ViN = ov 

Hg 

EH 

ClN(C) 

Input Capacitance (CS) 

ViN = ov 

8 

PF 

Gout 

Output Capacitance 

VOUT = OV 

35 

PF 


NOTE: 2675 tbI 3 

1 . This parameter is guaranteed by design, but not tested. 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 


Vterm 

Terminal Voltage 
with Respect 
toGND 

-0.5 to -1-7.0 

V 

Ta 

Operating 

Temperature 

Oto -f70 

■ 

Tbias 

Temperature 

Under Bias 

-10 to ■b85 

■ 

Tstg 

Storage 

Temperature 

-55 to-b125 

■ 

lOUT 

DC Output Current 

50 



NOTE: 2675 tbi 05 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

0| 

GND 

Supply Voltage 

0 

0 

0 

■1 

VIH 

Input High Voltage 

2.2 

— 

6 

V 

ViL 

Input Low Voltage 

-0.5(^) 

— 

0.8 

V 


NOTE: 2675 tbi 04 

1 . ViL = -2.0V for pulse width less than 1 0ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to -b70°C 

OV 

5V±10% 


2675 tbi 06 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0"C to -t-70°C) 


Symbol 

Parameter 

■ - Test Conditions 

7M4048LXXN 

7MB4048SXXP 

Unit 

25 ■ 55ns 

15-20ns<3) 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

IIBIM 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

4 

— 

8 

— 

8 


llLO| 

Output Leakage 

Vcc = Max.,CS = ViH, 

VouT = GND to Vcc 

— 

B 

— 

8 

— 

8 

pA 

VOL 

Output Low Voltage 

Vcc = Min., loL = 2mA^^\ 

lOL = 8mA(^) 

— 

0.4 

B 

B 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -1 mA^^^ 
lOH = -4mA(2) 

2.4 

— 

B 

B 

H 

B 

V 

Icc 

Dynamic Operating Current 

Vcc = Max., CS5ViL;f = fMAX, 
Outputs Open 

B 

110 

m 

480 

B 

520 

mA 

ISB 

Standby Supply Current 
(TTL Levels) 

CS > ViH, Vcc = Max., f = fMAX, 
Outputs Open 

— 

12 

B 

250 

B 

250 

mA 

ISB1 

Full Standby Supply Current 
(CMOS Levels) 

CS > Vcc - 0.2V, ViN > Vcc - 0.2V 
or <0.2 

B 

B 

B 

50 

B 

170 

mA 



NOTES: 2675 tbi 07 

1 . For 7M4048LxxN version only. 

2. For 7MB4048SxxP version only. 

3. Preliminary specifications only. 
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IDT7M4048, IDT7MB4048 

512K X 8 BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATA RETENTION CHARACTERISTICS'^^ 

(Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Vcc @ 2.0 V 

Unit 

Vdr 

Vcc for Data Retention 

— 

2.0 

— 

V 

ICCDR 

Data Retention Current 

CSS Vcc -0.2V 

ViN s Vcc - 0.2V or 

ViN S 0.2V 

— 

250 

mA 

tCDR*^' 

Chip Deselect to Data Retention Time 

0 

— 

ns 


Operation Recovery Time 

mmm 

— 

ns 


NOTES: 2675tbl08 

1 . tRc = Read Cycle Time. 

2. This parameter is guaranteed by design, but not tested. 

3. For 7M4048LxxN version only. 


DATA RETENTION WAVEFORM 



AC TEST CONDITIONS 


Input Pulse Levels 

GNDto3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 - 4 


2675 tbi 09 


+5V 



Figure 1. Output Load 


+5V 


DATAout 



Figure 2. Output Load 
(for toLZ, tcHZ, toHZ, twHZ, tow and tcLZ) 
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IDT7M4048, IDT7MB4048 

512K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATAout 


1 


> 


— Zo = 50f2 — 


I son 

1.5 V 

2675 drw 04a 



CAPACITANCE (pF) 


Figure 3. Alternate Output Load Figure 4. Alternate Lumped Capacitive Load, 

Typical Derating 


AC ELECTRICAL CHARACTEF ISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MB4048SXXP 

Unit 



T3) 

■17(^) 

■KTm 

=25 


1 =35 

cm 

^^3 






Read Cycle 

tRC 

Read Cycle Time 

15 


■a 

— 

20 


m 







tAA 

Address Access Time 

_ 

■a 

— 

17 

— 


— 

IBI 

— 

B!l!l 

Bl 


B 


Chip Select Access Time 

— 

mm 

— 

17 

— 

mm 

— 


— 

WW 



IQ 

tOE 

Output Enable to Output Valid 

— 

8 

— 

8 

— 

m 

— 

12 

— 

BB 

19 

■a 

91 


Output Disable to Output in High Z 

— 

7 

— 

7 

— 

8 

— 

wm 

— 

BB 

Bl 

■i 


tOLZ^’') 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 



tCLZ^^^ 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

MS 

tCHZ^''* 

Chip Deselect to Output in High Z 

— 

■a 

— 

12 

— 

IB 

— 

14 

— 

■a 

— 

KM 


tOH 

Output Hold from Address Change 

1 

— 

1 

— 

BB 

— 

3 

— 

3 

— 

3 

— 



Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 



Chip Deselect to Power-Down Time 

— 

■a 

— 

17 

— 

mm 

— 


— 

1 

— 

11^1 

MS 

Write Cycle 

two 

Write Cycle Time 

15 

— 

■B 


imi 

— 


— 


— 

1^^ 

— 

^^3 

tWP 

Write Pulse Width 

15 

— 

IBI 


15 

— 

IB 

— 


— 


— 



Address Set-up Time 

3 

— 

3 

— 

3 

— 

BB 

— 

0 

— 

0 

— 


tAW 

Address Valid to End of Write 

15(S) 

— 


— 

18 

— 

KM 

— 



11^9 



tew 

Chip Select to End of Write 

15 

— 

■a 

— 

IB 

— 


— 

Bl 

^9 

McBi 

— 

191 

tow 

Data to Write Time Overlap 

10 

— 

mm 

— 

IB 

— 

la 

— 

IB 

IB 


— 



Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 



Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

MS 

tWHZ^^^ 

Write Enable to Output in High Z 

— 

8 

— ■ 

BB 

— 

■B 

— 

15 

— 

BBI 

— 

■a 


tow^'') 

Output Active from End of Write 

2 

— 

tm 

— 

2 

— 

2 

— 

5 


5 


BBS 



NOTES: 2675 tbl10 

1 . This paramejer is guaranteed by design, but not tested. 

2. tAS=0ns for CS controlled write cycles. tDH, tWR= 3ns for CS controlled write cycles. 

3. Preliminary s[^ifications only. 

4. tAW=1 4ns for CS controlled write cycles. 

5. tAW=1 2ns for CS controlled write cycles. 
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IDT7M4048, IDT7MB4048 

512KX 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

( Vcc = 5V ± 1 0%, Ta = 0°C to +70“C ) 


Symbol 

Parameter 

7MB4048SXXP 

7M4048LXXN 

Unit 

^5 I 

-55 

-60(2) 

■65(2) 

-70 




WiTnWht'ih>:4i 


Read Cycle 

tRC 

Read Cycle Time 

45 

— 

55 

— 

65 

— 

65 

— 

70 


IQI 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

60 

— 

65 

— 

o 


tACS 

Chip Select Access Time 

— 

45 

— 

55 

— 

60 

— 

65 

— 

mm 


tOE 

Output Enable to Output Valid 

— 

25 

— 

30 

— 

30 

— 

35 

— 

■a 

191 


Output Disable to Output in High Z 

— 

20 

— 

20 

— 

25 

— 

25 

— 

mm 

191 

tOLZ^^) 

Output Enabie to Output in Low Z 

5 

— 

5 

— 

3 

— 

5 

— 

0 

— 

^91 

tCLZ^'') 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tCHZ^^^ 

Chip Deselect to Output in High Z 

— 

20 

— 

20 

— 

25 

— 

25 

— 

la 


tOH 

Output Hold from Address Change 

5 

— 

5 

— 

10 

— 

10 

— 

— 

wm 

H9I 

tPU*''* 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 


B^l 


Chip Deselect to Power-Down Time 

— 

45 

— 

55 

— 

65 

— 

65 

— 

mm 

1191 

Write Cycle 

two 

Write Cycle Time 

45 

— 

55 

— 

65 

— 

65 

— 

70 

— 


tWP 

Write Puise Width 

35 

— 

45 

— 

50 

— 

55 

— 

55 

— 


tAS 

Address Set-up Time 

5 

— 

5 

— 

0 

— 

0 

— 

0 

— 

IB 

tAW 

Address Vaiid to End of Write 

40 

— 

50 

— 

60 

— 

65 

— 

65 

— 

1^1 

tew 

Chip Select to End of Write 

40 

— 

50 

— 

60 

— 

65 

— 

65 

— 

191 

tow 

Data to Write Time Overlap 

20 

— 

20 

— 

30 

— 

30 

— 

35 

— 


tDH 

Data Hold Time 

0(2) 

— 

0(2) 

_ 

0 

— 

0 

— 

0 

— 

^91 

tWR 

Write Recovery Time 

0(2) 

— 

0(2) 

— 

0 

— 

0 

_ 

0 

— 

^91 

tWHZ^^) 

Write Enabie to Output in High Z 

— 

15 

— 

20 

— 

25 

_ 

25 

— 


^^1 

tow^''^ 

Output Active from End of Write 

5 

— 

5 

— 

0 

— 

0 

— 

0 

— 

m 


NOTES: 2675tbiii 

1. This parameter is guaranteed by design, but not tested. 

2. tAS=0ns for CS controiied write cycles. tDH, tWR= 5ns for CS controlled write cycles. 

3. Preliminary specifications only. 
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IDT7M4048, IDT7MB4048 

512K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

( VCC = 5V ± 1 0%, Ta = 0°C to +70°C) 




7M4048LXXN 




-85 

. 


-120 


symbol 

Parameter 





Min. 


Unit 

Read Cycle 

IRC 

Read Cycle Time 

85 

— 

100 

— 

120 

— 

ns 

tAA 

Address Access Time 

— 

85 

— 

100 

— 

120 

ns 

tACS 

Chip Select Access Time 

— 

85 

— 

100 

— 

120 

ns 

tOE 

Output Enable to Output Valid 

— 

48 

— 

50 

— 

60 

ns 


Output Disable to Output in High Z 

— 

33 

— 

35 

— 

40 

ns 

tOLZ*’’) 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

ns 

tCLZ*’) 

Chip Select to Output in Low Z 

5 

. — 

5 

— 

5 

— 

ns 

tCHZ*''* 

Chip Deselect to Output in High Z 

— 

43 

— 

45 

— 

50 

ns 

tOH 

Output Hold from Address Change 

10 

— 

10 

— 

10 

— 

ns 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

ns 


Chip Deselect to Power-Down Time 

— 

85 

— 

100 

— 

120 

ns 

Write Cycle 

two 

Write Cycle Time 

85 

— 

100 

— 

120 

— 

ns 

tWP 

Write Pulse Width 

65 

— 

75 

— 

90 

— 

ns 

tAS 

Address Set-up Time 

2 

— 

5 

— 

5 

— 

ns 

tAW 

Address Valid to End of Write 

82 

— 

90 

— • 

100 

— 

ns 

tew 

Chip Select to End of Write 

80 

— 

85 

— 

100 

— 

ns 

tow 

Data to Write Time Overlap 

38 

— 

40 

— 

45 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^^^ 

Write Enable to Output in High Z 

— 

33 

— 

35 

— 

40 

ns 


Output Active from End of Write 

_2_j 

— 

0 

— 

0 

— 

ns 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M4048, IDT7MB4048 

512K X 8 BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 




TIMING WAVEFORM OF READ CYCLE NO. 


cs- 




tACS 


tCLZ 


(5) 


DATAout 




T 

S 

N 

X 

o 

^X> 

< > 


2675 drw 08 

NOTES: 

1. WE is High for Read Cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured +200mV from steady state. This parameter is guaranteed by design, but not tested. 


7.27 


7 




IDT7M4048, IDT7MB4048 

512K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 3’^) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)^^’ 2’ 3. 5) 



NOTCS: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t^ of a lo w CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured +200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7M4048, IDT7MB4048 

512K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 
7M4048LxxN 


1.690 

1.710 


0.580 

0.600 

i 

mm 

m 

— 






B! :i] 








TOP VIEW 


Pin 1 


0.005 



0.065 


0.025 


0.590 

0.620 


0.007 

0.013 


SIDE VIEW 

l^ 



2675 drwii 

7IVIB4048SXXP 


1.590 



^ 1.610 ^ 

0.600 

0.620 

r 


"mi" "i mm m n Ti n mm m Ti m " 




liiiiirirTrTmf 

■■■ M ■ ■■■ 

iiiiiiinniiiil 


TOP VIEW 



r 0.360 
MAX. 


Pin 1 


^1 I I I I I I I I I I I I I I I r Y 

-I 


0.035 

0.065 


0.015 

0.025 


0.100 

TYP. 


SIDE VIEW 


0.007 

0.013 



0.590 

0.620 


■ ■■■■■ H'V 

Ml II 1 II II 1 II II 

II 1 HIM II 11 1 1 



llllllllllllllTi 

llllllllllllllll 


BOTTOM VIEW 
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PRELIMINARY 

IDT7M4048 



512Kx8 

CMOS STATIC RAM MODULE 


FEATURES: 

• High density 4 megabit CMOS static RAM module 

• Equivalent to the JEDEC standard for future monolithic 
512K X 8 static RAMs 

• Fast access time: 17ns (max.) 

• Low power consumption (L version) 

— Active: 1 1 0mA (max.) 

— CMOS Standby: 1.4mA (max.) 

— Data Retention: 800|iA (max.) Vcc = 2V 

• Surface mounted LCCs (leadless chip carriers) on a 32- 
pin, 600 mil ceramic DIP substrate 

• Single 5V (±10%) power supply 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7M4048 is a 4 megabit (51 2K x 8) CMOS static 
RAM module constructed on a co-fired ceramic substrate 
using four 1 Megabit static RAMs and a decoder. The 
IDT7M4048 is available with access times as fast as 17ns. 
For low power applications, the 1DT7M4048 version offers a 
data retention current of 800|iA and a standby current of 
1.4mA. 

The IDT7M4048 is packaged in a 32-pin ceramic DIP. 
This results in a package 1 .7 inches long and 0.6 inches 
wide, packing 4 megabits into the JEDEC DIP footprint. 

All inputs and outputs of the IDT7M4048 are TTL compat- 
ible and operate from a single 5V supply. Fully asynchro- 
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

All IDT military module semiconductor components are 
manufactured in compliance with the latest revision of MIL- 
STD-883, Class B, making them ideally suited to applica- 
tions demanding the highest level of performance and reli- 
ability. 


FUNCTIONAL BLOCK DIAGRAM 




CEMOS is a trademark of Integrated Device Technology Inc. 

MILITARY TEMPERATURE RANGE APRIL 1992 


@1992 Integrated Device Technology, Inc. 
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IDT7M4048 

512K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


PIN CONFIGURATION 



Vcc 

Ai5 

WE 

Ai3 

As 

A9 

All 

OE 

Aio 

CS 

1/07 

1/06 

I/Os 

1/04 

1/03 


2822 drw 01 


DIP 

TOP VIEW 


PIN NAMES 


I/O0-7 

Data Inputs/Outputs 

AO-18 

Addresses 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 


2822tbI01 


TRUTH TABLE 


Mode 


OE 

We 

Output 

Power 

Standby 

■1 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

L 

X 

L 

Din 

Active 


2822tbl09 


CAPACITANCE(^) (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

iS3 


CiN 

Input Capacitance 

VIN = ov 


El 

ClN(C) 

Input Capacitance (CS) 

ViN = ov 

10 

PF 

COUT 

Output Capacitance 

VOUT = ov 

40 

PF 


NOTE: 2822Ibl10 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DCOPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit] 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

MM 

ViH 

Input High Voltage 

2.2 

— 

6 

D 

ViL 

Input Low Voltage 

-0.5^^) 

— 

0.8 



NOTE: 2822tbl03 

T . ViL = -2.0V for puise width iess than 1 0ns. 


ABSOLUTE MAXIMUM RATINGS(’) 


Symbol 

Rating 

Military 

QQ 

Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to -b7.0 

■ 

Ta 

Operating 

Temperature 

-55 to +125 

m 

Tbias 

Temperature 

Under Bias 

—65 to +135 

m 

Tstg 

Storage 

Temperature 

-65 to +1 60 

m 

lOUT 

DC Output Current 

50 



NOTE: 2822 tbi 02 

1. Stresses greater than those iisted under ABSOLUTE MAXiMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°C tO+125°C 

OV 

5V±10% 


2822 tbI 04 
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IDT7M4048 

512K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55“C to +1 25°C) 


Symbol 

Parameter 

Test Conditions 

7M4048SXXCB, 7M4048LxxCB 

Unit 

17ns-55ns 

60ns-120ns 

Min. 

Max. 

Min. 

Max. 

nBH 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

20 

— 

20 

ISS 

|lLO| 

Output Leakage 

Vcc = Max., CS = ViH, 

VouT = GND to Vcc 

— 

20 

— 

20 

pA 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 2mA^^^ 
lOL = 8mA*^' 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -1 mA^^*, 
loH = -4mA^^> 

2.4 

— 

2.4 

— 

V 

ICC 

Dynamic Operating Current 

Vcc = Max., CS< Vil; f = fMAX, 

Outputs Open 

— 

240 

— 

110 

mA 

ISB 

iiiiliiiiiiliiiliH 

CS > ViH, Vcc = Max., f = fMAX, 

Outputs Open 

— 

120 

HI 

12 

mA 

ISBI 

Full Standby Supply Current 
{CMOS Levels) 

CS S Vcc - 0.2V, ViN S Vcc - 0.2V 
or < 0.2V 

— 

60 

— 

■ 

mA 

Verv Low Power Version^^* 

— 

60 

— 

1.4 



NOTES: 2822tbl05 

1 . For 1 7ns-55ns versions only. 

2. For 60ns-1 20ns versions only. 

3. L version only. 


DATA RETENTION CHARACTERISTICS^®^ 

(Ta = -55°C to+125°C) 


Symboi 

Parameter 

Test Condition 

Min. 

Max. 

Vcc @ 2.0V 

Unit 

Vdr 

Vcc for Data Retention 

— 

2.0 

— 

V 

ICCDR 

Data Retention Current 

Vcc -0.2V 



2(4) 

mA 

tCDR^^) 

Chio Deselect to Data Retention Time 

ViN < Vcc - 0.2V or 

0 



ns 

tR(3) 

Operation Recovery Time 

ViN > 0.2V 

tRC<^) 

— 

ns 


NOTES: 2822tbl09 

1. Vcc = 2V, Ta = +25°C. 

2. tRC = Read Cycle Time. 

3. This parameter is guaranteed by design, but not tested. 

4. For 60ns-1 20ns versions, ICCDR=800nA. 

5. L version only. 


DATA RETENTION WAVEFORM 




tCDR 


DATA 

RETENTION MODE' 


zzzzz^ 


Vdr>2V 

Vdr 




tR 
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1DT7M4048 

512K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2822 tbi 07 


+5V 


4800 


DATAout — 
2550 



/TT' 

Figure 1. Output Load 


* Including scope and jig 


+5V 


4800 


DATAout- 


2550 


:±5pF 


Figure 2. Output Load 
(for toLZ, tcHZ, toHZ, twHZ, tow and tcLz) 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to -t-70°C) 


Symbol 

Parameter 

7M4048SXXCB, 7M4048LxxCB 

Unit 



-25 

-30 

-35 

lAlliUKTOI 





Read Cycle 

tRC 

Read Cycle Time 

17 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ISI 

tAA 

Address Access Time 

— 

17 

— 

20 

— 

25 

— - 

30 

— 

35 

1 191 

tACS 

Chip Select Access Time 

— 

17 

— 

20 

— 

25 

— 

30 

— 

35 


tOE 

Output Enable to Output Valid 

— 

8 

— 

10 

— 

12 

— 

15 

— 

15 


tOHZ^'') 

Output Disable to Output In High Z 

— 

7 

— 

8 

— 

12 

— • 

12 

— 

15 

iSI 

tOLZ^''' 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

'IS 

tCLZ^''' 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tCHZ^''' 

Chip Deselect to Output in High Z 

— 

12 

— 

13 

— 

14 

— 

16 

— 


ISI 

tOH 

Output Hold from Address Change 

1 

— 

3 

— 

3 

— 

3 

— 

3 

— 

191 

tPU^'') 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

H9I 

tPD^'') 

Chip Deselect to Power-Down Time 

— 

17 

— 

20 

— 

25 

— 

30 

— 

35 

1191 

Write Cycle 

two 

Write Cycle Time 

17 

— 

20 

— 

25 

— 

30 

— 

35 

— 

ion 

tWP 

Write Pulse Width 

14 

— 

15 

— 

17 

— 

20 

— 

25 

— 


tAS^^) 

Address Set-up Time 

3 

— 

3 

— 

3 

— 

0 

— 

0 

— 

991 

tAW 

Address Valid to End of Write 

17(4) 

— 

18 

— 

20 


25 

— 

30 

— 

99! 

tew 

Chip Select to End of Write 

17 

— 

18 

— 

20 

— 

25 

— 

30 

— 

^^9 

tow 

Data to Write Time Overlap 

10 

— 

12 

— 

15 

— 

17 

— 

20 

— 



Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

•— 


tWR^^^ 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tWHZ^''> 

Write Enable to Output in High Z 

— 

10 

— 

13 

— 

15 

— 

15 

— 

iia 

^^9 

tow^^^ 

Output Active from End of Write 


— 

2 

— 

2 

— 

5 

— 

5 

- 



NOTES: 2822tbl06 

1 . This paramejer is guaranteed by design, but not tested. 

2. tAS=Ons for CS controiied write cycies. tDH, tWR= 3ns for WE controiied write cycies. 

3. Preiiminary specifications oniy. 

4. tAW=1 4ns for CS controiied write cycies. 
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IDT7M4048 

512K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%. Ta = -55°C to +125°C ) 


Symbol 

Parameter 

7M4048SXXCB, 7M4048LxxCB 

Unit 

-AS I 

-55 

1 






■MSHES 


Read Cycle 

tRC 

Read Cycle Time 

45 

— 

55 

— 

65 

— 

65 

— 

70 

— 

m 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

60 

— 

65 

— 

70 


tACS 

Chip Select Access Time 

— 

45 

— 

55 

— 

60 

— 

65 

— 

70 

Qll 

tOE 

Output Enable to Output Valid 

— 

25 

— 

30 

— 

30 

— 

35 

— 

45 


tOHZ*''* 

Output Disable to Output in High Z 

— 

20 

— 

20 

— 

25 

— 

25 

— 

30 

mm 

tOLZ^''' 

Output Enable to Output in Low Z 

5 

— 

5 

— 

3 

— 

5 

— 

0 

— 


tCLZ^''' 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tCHZ*''' 

Chip Deselect to Output in High Z 

— 

20 


20 

— 

25 

— 

25 

— 

40 


tOH 

Output Hold from Address Change 

5 

— 

5 

— 

10 

— 

10 

— 

— 

10 

Qll 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

mm 

tPoO) 

Chip Deselect to Power-Down Time 

— 

45 

— 

55 

— 

65 

— 

65 

— 

70 

^91 

Write Cycle | 

two 

Write Cycle Time 

45 

— 


— 

65 

— 

65 

— 

70 

— 


tWP 

Write Pulse Width 

35 

— 

45 

— 

50 

— 

55 

— 

55 

— 

mi 

tAS 

Address Set-up Time 

5 

— 

5 

— 

0 

— 

0 

— 

0 

— 

mm 

tAW 

Address Valid to End of Write 

40 

— 

50 

— 

60 

— 

65 

— 

65 

— 

^911 

tew 

Chip Select to End of Write 

40 

— 

50 

— 

60 

— 

65 

— 

65 

— 

By 

tDW 

Data to Write Time Overlap 

20 

— 

20 

— 

30 

— 

30 

— 

35 

— 

19 

tDH 

Data Hold Time 

0(2) 

— 

0(2) 

— 

0 


0 

— 

0 

— 

19 

tWR 

Write Recovery Time 

0(2) 

— 

0(2) 

— 

0 

— 

0 

— 

0 

— 

wm 

tWHzt^> 

Write Enable to Output in High Z 

— 

15 

-— 

20 

— 

25 

— 

25 

— 

30 



Output Active from End of Write 

5 

— 

5 

— 

0 

— 

0 

— 

0 

Bi 

la 


NOTES: 2B22tbi06 

1 . This parameter is guaranteed by design, but not tested. 

2. tAS=0ns for CS controlled write cycles. tDH, tWR= 5ns for WE controlled write cycles. 

3. Preliminary specifications only. 





























































































































































IDT7M4048 

512K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(VCC = 5V ± 1 0%, Ta = -55°C to +1 25°C) 


Symbol 

Parameter 

7l\/l4048SxxCB, 7M4048LxxCB 


-85 

ifoo I 

■120 


lAlliWMnH 



Unit 

Read Cycle 

IRC 

Read Cycle Time 

85 

— 

100 

— 

120 

— 

ns 

1AA 

Address Access Time 

— 

85 

— 

100 

— 

120 

ns 

tACS 

Chip Select Access Time 

— 

85 

■ — 

100 

— 

120 

ns 

tOE 

Output Enable to Output Valid 

— 

48 

— 

50 

— 

60 

ns 

tOHZ*''* 

Output Disable to Output in High Z 

— 

33 

— 

35 

— 

40 

ns 

tOLZ*''' 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

ns 

tCLZ*'') 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

ns 

tCHZ^''' 

Chip Deselect to Output in High Z 

■ — 

43 

— 

45 

— 

50 

ns 

10H 

Output Hold from Address Change 

10 

■ — 

10 

— 

10 

— 

ns 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

ns 

tPD*''* 

Chip Deselect to Power-Down Time 

— 

85 

— 

100 

— 

120 

ns 

Write Cycle 

two 

Write Cycle Time 

85 

— 

100 

— 

120 

— 

ns 

tWP 

Write Pulse Width 

65 

— 

75 

— 

90 

— 

ns 

tAS 

Address Set-up Time 

2 

— 

5 

— 

5 

— 

ns 

tAW 

Address Valid to End of Write 

82 

— 

90 

— 

100 

— ’ 

ns 

tew 

Chip Select to End of Write 

80 

— 

85 

— 

100 

— 

ns 

tow 

Data to Write Time Overlap 

38 

— 

40 

— 

45 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^^^ 

Write Enable to Output in High Z 

— 

33 

— 

35 

— 

40 

ns 


Output Active from End of Write 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 2822tbl08 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M4048 

512K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 





NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. ^ = ViL. 

5. Transition is measured +200mV from steady state. This parameter is guranateed by design, but not tested. 


7.28 




IDT7I\/I4048 

512K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)<^’ 



|« twc 


ADDRESS y 

< 



C 



tAW ► 



CS 


/ 

/ 




t tew ► 


tWR 





WE 


H tDW ► 



DATA VALID 


NOTK: 

1. WE or CS must be high during all address transitions. 

2. A write occurs during the overlap (t^ of a low CS and a low WE. 

3. twR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a WE controlled write cycle, write pulse ((twp) > twHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT7M4048 

512K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


PACKAGE DIMENSIONS 


0.580 

0.600 


P1N1 


1.680 





i 

1 

[_ 

□j] du o cm] I 





TOP VIEW 


0.300 0.315 



SIDE VIEW 


H — ►! 

0.007 ^1^ 

0.013 

END VIEW 


0.590 

0.620 


BOTTOM VIEW 






512Kx8 

CMOS STATIC RAM MODULE 


IDT7MP4058 


FEATURES: 

• High-density 4 megabit CMOS static RAM module 

• Pin compatible with future 16 megabit upgrade 
(IDT7MP4059) 

• Fast access time: 70ns (max.) 

• Low power consumption 

— Active: 110mA (max.) 

— CMOS Standby: 450pA (max.) 

— - Data Retention; 250tlA (max.)Vcc = 2V 

• Surface-mounted RAM packages on an epoxy laminate 
(FR-4) substrate 

• Offered in a 36-pin SIP (Single In-line Package) 

• Single 5V (+10%) power supply 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The IDT7MP4058L is a 51 2K x 8 high-speed CMOS static 
RAM module constructed on an epoxy laminate substrate 
(FR-4) using four 128K x 8 static RAMs and a one-of-four 
decoder in plastic surface mount packages. 

The IDT7MP4058L is available with maximum access 
times as fast as 70ns, with maximum operating power con- 
sumption of 605mW. 

The lbT7MP4058L is offered in a 36-pin SIP (Single In-line 
Package). This vertically mounted SIP module is a cost- 
effective solution allowing for very high packing density. 

All inputs and outputs of the IDT7MP4058L are TTL- 
compatible and operate from a single 5V supply. Fully asyn- 
chronous circuitry is used, requiring no clocks or refreshing for 
operation. 


PIN CONFIGURATION 


FUNCTIONAL BLOCK DIAGRAM 


NC 

Vcc 

WE 

1/02 

1/03 

l/Oo 

Ai 

A2 

As 

A4 

GND 

1/05 

Aio 

A11 

As 

A13 

A14 

cs 

A15 

Ai6 

Ai2 

A18 

Ae 

l/Oi 

GND 

Ao 

A7 

As 

As 

I/07 

I/04 

I/Os 

A17 

Vcc 

OE 


ADDRESS- 



WE - 



512Kx8 

OE - 

— 

RAM 

CS - 




|-s 


DATA I/O 2798 drw 02 


PIN NAMES 


Ao-ib 

Address Inputs 

I/O0-7 

Data Inputs/Outputs 

OE 

Output Enable 

WE 

Write Enable 

CS 

Chip Select 

Vcc 

Power 

GND 

Ground 

NC 

No Connect 


2798tbl01 


SIP 

BACK VIEW 


COMMERCIAL TEMPERATURE RANGE 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7MP4058 

512K X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating*’^ 

Commercial 

Unit 

Vterm 

Terminal Voltage 
with Respect 
toGND 

—0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

m 

Tbias 

Temperature 

Under Bias 

-55 to +125 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2798tbl02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is astress rating only 
and functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect reliability. 


CAPACITANCE (Ta = + 25 °c, f = i.omhz) 


Symbol 

Parameter*^^ 

Conditions 

Typ. 

Unit 

CiN 

Input Capacitance 

ViN = ov 


PF 

CiN (C) 

Input Capacitance (CS) 

ViN = ov 

a 

PF 

COUT 

Output Capacitance 

VOUT = ov 

^11 

pF 


NOTE: 2798 tbi 06 , 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

■a 

5 

5.5 

V 


Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6 

V 

ViL 

Input Low Voltage 

-0.5 

— 

0.8 

V 


NOTE: 2798 tbI 03 

1 . ViL = -3.0V for pulse width less than 20ns 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5V±10% 


2798 tbi 04 

TRUTH TABLE 


Mode 

CS 

OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

L 

X 

L 

Din 

Active 


2798 tbi 07 


DC ELECTRICAL CHARACTERISTICS 

(VCC = 5V ± 1 0%. Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 

■IIIBH 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

4 

pA 

|lLO| 

Output Leakage 

Vcc = Max., CS = ViH, VouT = GND 
to Vcc 

— 

4 

pA 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 2mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -1 mA 

2.4 

— 

V 

Icc 

Dynamic Operating Current 

Vcc = Max., CS< Vil; f = fMAX, 

Outputs Open 

— 

110 

mA 

ISB 

Standby Supply Current 
(TTL Levels) 

os's ViH, Vcc = Max., f = fMAX, 

Outputs Open 

— 

12 

mA 

|SB1 

Full Standby Supply Current 
(CMOS Levels) 

CS > Vcc 0.2V, ViN > Vcc -0.2V 
or < 0.2V 


450 

pA 


2798 tbi 05 


DATA RETENTION CHARACTERISTICS (Ta = o°c to + 70 °C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Unit 

Vdr 

Vcc for Data Retention 

— 

2.0 

' — 

V 

ICCDR 

Data Retention Current 

CS>Vcc 0.2V 

— 

250 

pA 

tCDR^^^ 

Chip Deselect to Data Retention Time 

ViN<Vcc 0.2V or 

0 

— 

ns 

tR(2) 

Operation Recovery Time 

ViN > 0.2V 

tRC^''^ 

— 

ns 


2798 tbi 1 0 


NOTES: 

1 . tRC = Read Cycle Time 

2. This parameter is guaranteed by design, but not tested. 
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IDT7MP4058 

512K X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2798 tbi 08 


+5V 


+5V 


DATA OUT - 


255n■ 


480n 


480n 


=: 30pF 


'Including scope and jig. 


DATA OUT 

255n- 


/77 

Figure 1. Output Load 


:± 5pF 


Figure 2. Output Load 
(For toLZ, tcHz, toHz, twHZ, tow and tciz) 


AC ELECTRICAL CHARACTERISTICS 

( Vcc = 5V ± 1 0%. Ta = 0°C to +70“C) 


Symbol 

Parameter 

7MP4058LXXS 

Unit 

-70 

-85 

-100 

■120 

Min. 1 Max. 

Min. 1 Max. 



Read Cycle | 

tRC 

Read Cycle Time 

70 

— 

85 

— 

100 

— 

120 

— 

IS 

tAA 

Address Access Time 

— 

70 

— 

85 

— 

100 

— 

120 


tACS 

Chip Select Access Time 

— 

70 

— 

85 

-— 

100 

— 

120 

IQII 

tOE 

Output Enable to Output Valid 

— 

45 

— 

48 

— 

50 

— 

60 


tOHZ*^' 

Output Disable to Output in High Z 

— 

30 

— 

33 

— 

35 

■ — 

40 


tOLZ*'') 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 


tCLZ^'*) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 


tCHZ*'') 

Chip Deselect to Output in High Z 

— 

40 

— 

43 

— 

45 

— 

50 


tOH 

Output Hold from Address Change 

10 

— 

10 

— 

10 

— 

10 

— 


tPU^'') 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 


tPD^''^ 

Chip Deselect to Power-Down Time 

— 

70 

— 

85 

— 

100 

— 

120 


Write Cycle 

two 

Write Cycle Time 

70 

— 

85 

— 

100 

— 

120 

— 


tWP 

Write Pulse Width 

55 

— 

65 

— 

75 

— 

90 

— 


tAS 

Address Set-up Time 

0 

— 

2 

— 

5 

— 

5 

— 


tAW 

Address Valid to End of Write 

65 

— 

82 

— 

90 

— 

100 

— 


tew 

Chip Select to End of Write 

65 

— 

80 

— 

85 

— 

100 

— 


tDW 

Data to Write Time Overlap 

35 

— 

38 

— 

40 

— 

45 

— 

HQ! 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 


tWHz(^) 

Write Enable to Output in High Z 

— 

30 

— 

33 

— 

35 

— 

40 

wm 

tow*'') 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

B9i 


NOTE: 2798tbI09 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7MP4058 

512K X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATA RETENTION WAVEFORM 


4.5V 




ViH 




DATA 


RETENTION 

MODE 




ICCDR 


Vdr > 2V 




4.5V 


ViH 


tR 




TIMING WAVEFORM OF READ CYCLE NO. 


ADDRESS 


>< 


tRC 


tAA 


OE 


CS 






DATAout 


tOLz(®> ' 


tOE 


tCLz(®> 




tACS 




tOH ■ 




tOHZ 


(5). 




tCHZt®) 




TIMING WAVEFORM OF READ CYCLE NO. 2 


ADDRESS ^ 

•* tRC ► 

X 

/ 

tOH 


tOH ^ 


DATAout 



<xxx» 

^ DATA VALID ^ 



r" tAA H 

2798 drw 07 


TIMING WAVEFORM OF READ CYCLE NO. 3^^’ 




1 . WE is High for Read Cycle 

2. Device is continuously selected CS = Vil 

3. ^dress valid prior to or coincident with CS transition low 

4. OE=Vil 

5. Transition is measured = 200mV from steady state. This parameter is guaranateed by design but not tested. 
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IDT7MP4058 

512K X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 2- 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)<^’ 



NOTES: 

1 . WE or CS must be high during aii address transitions. 

2. A write occurs during the overiay (twp) of a io w CS and a iow WE. 

3. twR is measured from the earlier of CS or WE going high to the end of write cycie. 

4. Duringjthis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and Jig). This parameter is guaranteed by design but not tested. 

7. If OE is low during a WE controlled write cycle, writ e pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp. 
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IDT7MP4058 

512K X 8 CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 




0.175 
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Integrated Device Technology, Inc. 


256K X 8 

BiCMOS/CMOS STATIC 
RAM MODULE 


IDT7M4068 

IDT7MB4068 


FEATURES: 

• High density 2 megabit CMOS static RAM module 

• Equivalent to the JEDEC standard for future monolithic 
256K X 8 static RAMs 

• Fast access time: 10ns (max.) 

• Low power consumption (L version) 

— Active: 1 1 0mA (max.) 

— CMOS Standby: 250 |liA (max.) 

— Data Retention: 150|xA (max.) Vcc = 2V 

• Surface mounted plastic packages on a 32-pin, 600 mil 
ceramic or FR-4 DIP (Dual In-line Package) substrate 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7M4068/7MB4068 is a 2 megabit (256K x 8) 
static RAM module constructed on a co-fired ceramic or 
multilayer epoxy laminate (FR-4) substrate using two 1 
Megabit static RAMs and a decoder. The IDT7MB4068 is 
available with access times as fast as 10ns. For low power 
applications, the IDT7M4068 version offers a data retention 
current of ISO^A and a standby current of 250tiA. 

The IDT7M4068 is packaged in a 32-pin ceramic DIP. 
This results in a package 1.7 inches long and 0.6 inches 
wide, packing 2 megabits into the JEDEC DIP footprint. The 
IDT7MB4068 likewise is packaged in a 32-pin FR-4 DIP 
resulting in the same JEDEC footprint in a package 1.6 
inches long and 0.6 inches wide. 

All inputs and outputs of the IDT7M4068 and 7MB4068 
are TTL compatible and operate from a single 5V supply. 
Fully asynchronous circuitry requires no clocks or refresh for 
operation and provides equal access and cycle times for 
ease of use. 


PIN CONFIGURATION^^) 


FUNCTIONAL BLOCK DIAGRAM 



Vcc 

A15 

A17 

WE 

A13 

Ab 

As 

OE 

Aio 

CS 

1/07 

1/06 

I/Os 

1/04 

1/03 


2823 drw 01 


NOTES: 

1 . For proper operation of the 7M4068LxxN module, Pin 1 must be con- 
nected to GND. For the 7MB4068xxP module, Pin 1 in a no connect. 



PIN NAMES 


I/O0-7 

Data Inputs/Outputs 

AO-17 

Addresses 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 


2B23tbl01 


CEMOS is a trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7M4068, IDT7MB4068 

256K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 


Mode 


OE 

WE 

Output 

Power 

Standby 

■a 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

□out 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

L 

X 

L 

Din 

Active 


2823 tbi 02 


CAPACITANCE^''^ (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

IHjl 


CiN 

Input Capacitance 

ViN = ov 

Bi 

EH 

ClN(C) 

Input Capacitance (CS) 

VIN = ov 

8 

PF 

Gout 

Output Capacitance 

VOUT = OV 

25 

PF 


NOTE: 2823 tbI 03 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

O 

VIH 

Input High Voltage 

2.2 

— 

6 

D 

ViL 

Input Low Voltage 

-0.5(^> 

— 

0.8 

3 


NOTE: 2823 tbi 04 

1 . ViL = -2.0V for pulse width less than 1 0ns. 


ABSOLUTE MAXIMUM RATINGS^^) 


Symbol 

Rating 

Commercial 


Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating 

T^perature 

0 to +70 

H 

Tbias 

fePhperature 

Unoer Bias 

-10 to +85 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

■ 

lOUT 

DC Output Current 

50 



NOTE: 2823 tbi 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0“C to +70°C 

OV 

5V±10% 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V + 1 0%, Ta = O’C to -t-TO^C) 


Symbol 

Parameter 

Test Conditions 

7M4068LXXN 

7MB4068SXXP 


25 - 55ns 

10-20ns<3) 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


mm 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

2 

— 

10 

— 

10 

KEI 

llLOl 

Output Leakage 


— 

2 

— 

10 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc = Min., IOL = 2mA^''\ 

lOL = 8mA(^^ 

— 

0.4 

B 

B 

B 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., IOH = -1mA^''^ 
loH = -4mA(^) 

2.4 

— 

2.4 

B 

2.4 

B 

V 

ICC 

Dynamic Operating Current 

Vcc = Max., CS £ Vil; f = (max. 
Outouts Ooen 

— 

110 

— 

300 


400 

mA 

ISB 

Standby Supply Current 
(TTL Levels) 

CSs ViH, Vcc = Max.,f =fMAX, 
Outputs Open 

H 

6 

B 

120 

B 

120 

mA 

ISB1 

Full Standby Supply Current 
(CMOS Levels) 

CS > Vcc - 0.2V, ViN ^ Vcc - 0.2V 
or S 0.2V 

— 

0.25 

B 

20 

B 

80 

mA 


NOTES: 2823 tbi 07 

1 . For 7M4068LxxN version only. 

2. For 7MB4068SxxP, 7MB4068BxxP versions only. 

3. Preliminary specifications only. 































































































































IDT7M4068, IDT7MB4068 

256K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATA RETENTION CHARACTERISTICS'^^ 

(Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Vcc @ 2.0V 

Unit 

Vdr 

Vcc for Data Retention 

— 

2.0 

— ' 

V 

ICCDR 

Data Retention Current 


— 

150 

pA 

tCDR<^> 

Chip Deselect to Data Retention Time 

0 

— 

ns 


Operation Recovery Time 

tRC^''^ 

— 

ns 


NOTES: 2823 tbi 08 

1 . tRC = Read Cycle Time. 

2. This parameter is guaranteed by design, but not tested. 

3. For 7M4068LxxN version only. 


DATA RETENTION WAVEFORM 



AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1-4 


2823 tbI 09 


+ 5 V 



+5 V 


DATAout 



480 Q 


5pF* 


Figure 2. Output Load 
(for toLZ, tcHZ, toHZ, twHZ, tow and tcLz) 


* Including scope and jig 


7.30 


3 




























IDT7M4068, 1DT7MB4068 

256K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


DATAout 


£ 


3 : 


— Zo = son — 



1.5V 


2823 drw 06 


Figure 3. Alternate Output Load 


ATAA 

(Typical, ns) 



CAPACITANCE (pF) 


2823 drw 07 


Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MB4068SXXP 

Unit 

.10(2) 

-12(2) 

■15(2) 

.17(2) 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Min. 1 Max. 

Read Cycle 

tRC 

Read Cycle Time 

10 

— • 

12 

— 

15 

— 

17 

— 

ns 

tAA 

Address Access Time 

— 

10 

— ■ 

12 

— 

15 

— 

17 

ns 

tACS 

Chip Select Access Time 

— 

10 

— 

12 

— 

15 

— 

17 

ns 

tOE 

Output Enable to Output Valid 

— 

6 

— 

6 

— 

7 

— 

8 

ns 


Output Disable to Output in High Z 

— 

6 

— 

6 

— 

7 

— 

7 

ns 

tOLZ^^* 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tCLZ^'’^ 

Chip Select to Output in Low Z 

3 

— 

3 

— 

3 

— 

5 

— 

ns 

tCHZ*''* 

Chip Deselect to Output in High Z 

— 

10 

— 

10 

— 

12 

— 

10 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

Write Cycle 

twc 

Write Cycle Time 

10 

— 

12 

— 

15 

— 

17 

— 

ns 

tWP 

Write Pulse Width 

10 

— 

10 

— 

12 

— 

14 

— 

ns 

tAS 

Address Set-up Time 

3 

— 

3 

— 

3 

— 

0 

— 

ns 

tAW 

Address Valid to End of Write 

10 

— 

12 

— 

15 

— 

14 

— 

ns 

tew 

Chip Select to End of Write 

10 

— 

12 

— 

15 

— 

14 

— 

ns 

tow 

Data to Write Time Overlap 

6 

— 

8 

— 

10 

— 

10 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHz(^> 

Write Enable to Output in High Z 

— 

8 

— 

8 

— 

10 

— 

10 

ns 


Output Active from End of Write 

2 

— 

2 



2 

— 

0 

— 

ns 


2823 tbi 10 



NOTES: 

1 . This parameter is guaranteed by design, but not tested. 

2. Preliminary specifications only. 
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IDT7M4068, IDT7MB4068 

256K X 8 BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MB4068SXXP 

Unit 

-20 

-25 

-30 

-35 

Min. I Max. 

Min. 1 Max. 

Min. 1 Max. 

■MiBHMIS 

Read Cycle 

tRC 

Read Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— 


tAA 

Address Access Time 

— 

20 

— 

25 

— 

30 

— 

35 


tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 

30 

— 

35 


tOE 

Output Enable to Output Valid 

— 

10 

— 

12 

— 

15 

— 

15 

11^1 

tOHZ^'') 

Output Disable to Output In High Z 

— 

10 

— 

12 

— 

12 

— 

15 


tOLZ^’* 

Output Enable to Output In Low Z 

0 

— 

0 

— 

0 

— 

0 

— 


tCLZ^’^ 

Chip Select to Output In Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

IBS 

tCHZ*^) 

Chip Deselect to Output In High Z 

— 

10 

— 

14 

— 

16 

— 

20 

ISI 

tOH 

Output Hold from Address Change 

5 

— 

5 

— 

5 

— 

5 

— 

ms 

tPU^'’^ 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 


tPD*''' 

Chip Deselect to Power-Down Time 

— 

12 

— 

25 

— 

30 

— 

35 


Write Cycle 

two 

Write Cycle Time 

20 

— 

25 

— 

30 

— 

35 

— 


tWP 

Write Pulse Width 

15 

— 

17 

— 

20 

— 

25 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ISI 

tAW 

Address Valid to End of Write 

16 

— 

20 

— 

25 

— 

30 

— 


tew 

Chip Select to End of Write 

15 

— 

20 

— 

25 

— 

30 

— 

IQI 

tow 

Data to Write Time Overlap 

12 

— 

15 

— 

17 

— 

20 

— 

IQI 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

wm 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

_ 


tWHZ<^) 

Write Enable to Output In High Z 

— 

13 

— 

15 

— 

18 

— 

20 


tow*''' 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 



NOTE: 2e23tbiii 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M4068, IDT7MB4068 

256K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0“C to +70°C ) 


Symbol 

Parameter 

7MB4068SXXP 

7M4068LXXN 

Unit 

■45 

-55 

-60(2) 

-65(2) 

-70 



lMfy?iLVM 


BAIIiHI>'/h>:«i 

1 Read Cycle 

tRC 

Read Cycle Time 

45 

— 

55 

— 

65 

— 

65 

— 

70 

— 

1^1 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

60 

— 

65 

— ■ 

70 


tACS 

Chip Select Access Time 

— 

45 

— 

55 

— 

60 

— 

65 

— 



tOE 

Output Enable to Output Valid 

— 

25 

— 

30 

— 

30 

— 

35 

— 

45 



Output Disable to Output in High Z 

— 

20 

— 

20 

— 

25 

— 

25 

— 


JEM 

tOLZ^''' 

Output Enable to Output in Low Z 

0 

— 

0 

— 

3 

— 

5 

— 

0 

— 

E9 


Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tCHZ^''' 

Chip Deselect to Output in High Z 

— 

20 

— 

25 

— 

25 

— 

25 

— 

40 


tOH 

Output Hold from Address Change 

5 

— 

5 

— 

10 

— 

10 

— 

— 

lEI 



Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 


^91 


Chip Deselect to Power-Down Time 

— 

45 

— 

55 

— 

65 

— 

65 

— 

o 

^§1 

Write Cycle | 

two 

Write Cycle Time 

45 

— 

55 

— 

65 

— 

65 

— 

70 

— 


tWP 

Write Pulse Width 

35 

— 

45 

— 

50 

— 

55 

— 

55 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

IQI 

tAW 

Address Valid to End of Write 

40 

— 

50 

— 

60 

— 

65 

— 

65 

— 


tew 

Chip Select to End of Write 

40 

— 

50 

— 

60 

— 

65 

— 

65 

— 


tow 

Data to Write Time Overlap 

25 

— 

25 

— 

30 

— 

30 

— 

35 

— 

E9I 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

wm 

tWR 

Write Recovery Time 

0 

— 

0 


0 

— 

0 

— 

0 

— 


tWHZ^^^ 

Write Enable to Output in High Z 

— 

25 

— 

25 



25 

— 

25 

— 


m 


Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

on 


NOTES: 2823tbl12 

1 . This parameter is guaranteed by design, but not tested. 

2. Preiiminary specifications oniy. 
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IDT7M4068, IDT7MB4068 

256K X 8 BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

( Vcc = 5V + 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7l\/l4068LxxN 


-85 

!100 1 

-120 




■AlltM?inH 

Unit 

Read Cycle I 

tRC 

Read Cycle Time 

85 

— 

100 

— 

120 

— 

ns 

tAA 

Address Access Time 

— 

85 

— 

100 

— 

120 

ns 

tACS 

Chip Select Access Time 

— 

85 

— 

100 

— 

120 

ns 

tOE 

Output Enable to Output Valid 

— 

48 

— 

50 

— 

60 

ns 


Output Disable to Output in High Z 

— 

33 

— 

35. 

— 

40 

ns 

tOLZ^''* 

Output Enable to Output in Low Z 

0 

' — 

0 

— 

0 

— 

ns 

tCLZ^''' 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

ns 

tCHZ*^' 

Chip Deselect to Output in High Z 

— 

43 

— 

45 

— ' 

50 

ns 

tOH 

Output Hold from Address Change 

to 

— 

10 

— 

10 

— 

ns 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

ns 

tPD*'') 

Chip Deselect to Power-Down Time 

— 

85 

— 

100 

— 

120 

ns 

Write Cycle 

two 

Write Cycle Time 

85 

— 

100 

— 

120 

— 

ns 

tWP 

Write Pulse Width 

65 

— 

75 

— 

90 

, — 

ns 

tAS 

Address Set-up Time 

2 

— . 

5 

— 

5 

' — 

ns 

tAW 

Address Valid to End of Write 

82 

— 

90 

— 

100 

— 

ns 

tew 

Chip Select to End of Write 

80 

— 

85 

— 

100 

— 

ns 

tow 

Data to Write Time Overlap 

38 

— 

40 

— 

45 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

~ 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tWHZ^^^ 

Write Enable to Output in High Z 

— , 

33 

— 

35 

— 

40 

ns 

tow^'') 

Output Active from End of Write 

0 

■ — 

0 

— 

0 

— 

ns 


NOTE: 2B23tbl13 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M4068, IDT7MB4068 

256K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 2(^«2.4) 



TIMING WAVEFORM OF READ CYCLE NO. 



NOTES: 

1 . WE is High for Read Cycle. 

2. Device is continuously selected, CS = V il. 

3. Address valid prior to or coincident with CS transition low. 

4. OE=Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7M4068, IDT7MB4068 

256K X 8 BiCMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 2- 3- 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)^^’ 3. 5) 



NOTES: 

1 . WE or CS must be high during all address transitions. 

2. A write occurs during the overlap {ty^ of a low CS and a low WE. 

3. tWR is mecisured from the earlier of CS or WE going high to the end of write cycle. 

4. Duringjhis period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured +200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. If ^ is low during a WE controlled write cycle, write pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off and data 
to be placed on the bus for the required tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twp. 
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IDT7M4068, IDT7MB4068 

256K X 8 BICMOS/CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 
7M4068LXXN 


1.690 



TOP VIEW 


r 0.405 
MAX. 


Pin 1 




■K ♦11“*] 


1 - 


0.125 

0.175 


0.035 

0.065 


0.015 

0.025 


0.100 

TYP. 


0.590 

0.620 



0.007 ■ 

0.013 


SIDE VIEW 


BOTTOM VIEW 


2S23 drw 13 


7MB4068SXXP 


0.600 

0.620 


1.590 



^ 1,610 ^ 

I 


lllllllllllllll 

iiiiiiiiiiniii 



iinrnTmTTTr 

inmrnTTnTT 


Pin 1 


TOP VIEW 



0.007 

0.013 


I*— H- 

♦h- 


0.590 

0.620 


SIDE VIEW 


BOTTOM VIEW 
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256K X 8 

CMOS STATIC RAM MODULE 


PRELIMINARY 

IDT7M4068 


FEATURES: 

• High density 2 megabit CMOS static RAM module 

• Equivalent to the JEDEC standard for future monolithic 
256K X 8 static RAMs 

• Fast access time: 17ns (max.) 

• Low power consumption (L version) 

— Active: 1 1 0mA (max.) 

— CMOS Standby: 700pA (max.) 

— Data Retention: 400|iA (max.) Vcc = 2V 

• Surface mounted LCCs (leadless chip carriers) on a 32- 
pin, 600 mil ceramic DIP substrate 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7M4068 is a 2 megabit (256K x 8) CMOS static 
RAM module constructed on a co-fired ceramic substrate 
using two 1 Megabit static RAMs and a decoder. The 
IDT7M4068 is available with access times as fast as 17ns. 
For low power applications, the IDT7M4068 version offers a 
data retention current of 400|i.A and a standby current of 
700pA. 

The IDT7M4068 is packaged in a 32-pin ceramic DIP. 
This results in a package 1.7 inches long and 0.6 inches 
wide, packing 2 megabits into the JEDEC DIP footprint. 

All inputs and outputs of the IDT7M4068 are TTL compat- 
ible and operate from a single 5V supply. Fully asynchro- 
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

All IDT military module semiconductor components are 
manufactured in compliance with the latest revision of MIL- 
STD-883, Class B, making them ideally suited to applica- 
tions demanding the highest level of performance and reli- 
ability. 


FUNCTIONAL BLOCK DIAGRAM 



CEMOS is a trademark of Integrated Device Technology Inc. 

MILITARY TEMPERATURE RANGE APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7M4068 

256K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


PIN CONFIGURATION(i) 



Vcc 

A15 

_^7 

WE 

A13 

As 

As 

A11 

OE 

Aio 

CS 

1/07 

1/06 

1/05 

1/04 

1/03 


2824 drw 02 


PIN NAMES 


I/O0-7 

Data Inputs/Outputs 

AO-17 

Addresses 

CS 

Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power 

GND 

Ground 


2824 tbi 01 


NOTE: 

1 . For proper operation of the module, Pin 1 must be connected to GND. 


TRUTH TABLE 


Mode 

j^l 

Ol 


Output 

Power 

Standby 

■a 

X 

X 

High-Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Read 

L 

H 

H 

High-Z 

Active 

Write 

L 

X 

L 

Din 

Active 


2824 tbI 02 


CAPACITANCE^^) (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter 

Conditions 

BIS 


CiN 

Input Capacitance 

ViN = ov 


■a 

ClN{C) 

Input Capacitance (CS) 

VIN = ov 

10 

PF 

COUT 

Output Capacitance 

VOUT = ov 

25 

PF 


NOTE: 2824 tbi 03 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING CONDITIONS 


Symboi 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

m 

VIH 

Input High Voltage 

2.2 

— 

6 

V 

ViL 

Input Low Voltage 

-0.5(’) 

— 

0.8 

V 


2824 tbi 05 


ABSOLUTE MAXIMUM RATINGS^’) 


Symbol 

Rating 

Military 


Vterm 

Termlnai Voltage 
with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

-55 to +125 

H 

Tbias 

Temperature 

Under Bias 

—65 to +135 

■ 

Tstg 

Storage 

Temperature 

-65 to +160 

H 

iOUT 

DC Output Current 

50 



NOTE: 2824 tbi 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Military 

-55°Cto+125°C 

OV 

5V ± 1 0% 


2824 tbi 06 


NOTE: 

1 . ViL = -2.0V for pulse width less than 1 0ns. 
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IDT7M4068 

256K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55“C to +1 25°C) 


Symbol 

Parameter 

Test Conditions 

7M4068SXXCB, 7l\/l4068LxxCB 

Unit 

17ns-55ns 

60ns-120ns 

Min. 

Max. 

Min. 

Max. 

BBH 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

10 

— 

10 


IlLOl 

Output Leakage 

Vcc = Max., CS = ViH, 

VouT = GND to Vcc 

— 

10 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 2mA^’\ 
loL = SmA^^) 

— 

0.4 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -1mA^^\ 
loH = 

2.4 

— 

2.4 

— 

V 

ICC 

Dynamic Operating Current 

Vcc = Max., OS < Vil; f = fiuiAX, 

Outputs Open 

— 

240 

— 

110 

mA 

ISB 

KHilBI 

^ > ViH, Vcc = Max., f = fMAX, 

Outputs Open 

— 

60 

— 

6 

mA 

|SB1 

Full Standby Supply Current 
(CMOS Levels) 

^ S Vcc - 0.2V, ViN S Vcc - 0.2V 
or < 0.2V 

— 

30 

— 

2 

mA 

Very Low Power Version^^^ 

— 

30 

— 

0.7 



NOTES: 2824tbl07 

1. For 60ns-1 20ns versions only. 

2. For 1 7ns-55ns versions only. 

3. L version only. 


DATA RETENTION CHARACTERISTICS^®^ 

(Ta=- 55°C to+125^C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Vcc @ 2.0V 

Unit 

Vdr 

Vcc for Data Retention 

— 

2.0 

— 

V 

ICCDR 

Data Retention Current 

OS ^ Vcc -0.2V 

— 

1 ( 4 ) 

mA 

tCDR^®) 

Ohio Deselect to Data Retention Time 

ViNS Vcc - 0.2V or 

0 



ns 

tR(3) 

Operation Recovery Time 

ViN S 0.2V 

tRC^^) 

— 

ns 


NOTES: 2S24 tbi 03 

1. Vcc = 2V, Ta = +25'’C. 

2. tRc = Read Cycle Time. 

3. This parameter is guaranteed by design, but not tested. 

4. For 60ns-1 20ns versions, ICCDR=400pA. 

5. L version only. 


DATA RETENTION WAVEFORM 




tCDR 


DATA 
RETENTION MODE ' 




ZZZZZ^F^ 


VDR&2V 

Vdr 


4.5V 


tR 
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IDT7M4063 

256K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2824 tbi 09 


+5V 

^480n 

DATAout — 

255n 



2824 drw 04 

Figure 1. Output Load 


* Including scope and jig 


+5V 


480n 


DATAout - 


255n 


it 5pF 


Figure 2. Output Load 
(for toLZ, tCHZ, toHZ, tWHZ, towand tcLz) 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = 0°C to +7Q°C) 


Symbol 

Parameter 

7M4068SXXCB, 7M4068LxxCB 

Unit 



■25 

-30 

1 -35 






Read Cycle 

tRC 

Read Cycle Time 

17 

— 

20 

— 

25 

— 

30 

-— 

35 


tm 

tAA 

Address Access Time 

— 

17 

— 

20 

— 

25 

— 

30 

— 



tACS 

Chip Select Access Time 

— 

17 

— 

20 

— 

25 

— 

30 

_ 

By 

tm 

tOE 

Output Enable to Output Valid 

— 

8 

— 

10 

— 

12 

— 

15 

— 

MB 


tOHZ^''^ 

Output Disable to Output in High Z 

— 

7 

— 

8 

— 

12 

— 

12 

— 

■a 


tOLZ^''* 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tCLZ^''' 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

Km 

tCHZ^''* 

Chip Deselect to Output in High Z 

— 

12 

— 

13 

— 

14 

— 

16 

— 


1911 

tOH 

Output Hold from Address Change 

1 

— 

3 

— 

3 

— 

3 

— 

3 

— 


tPU*''^ 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 


tPD^’* 

Chip Deselect to Power-Down Time 

— 

17 

— 

20 

— 

25 

— 

30 

— 


— 

Write Cycle 

two 

Write Cycle Time 

17 

— 

20 

— 

25 

— 

30 

— 

35 

— 

9^9 

tWP 

Write Pulse Width 

14 

— 

15 

— 

17 

— 

20 

— 

25 

— 


tAS^^^ 

Address Set-up Time 

3 

— 

3 

— 

3 

— 

0 

— 

0 

— 


tAW 

Address Valid to End of Write 

17(4) 

— 

18 

— 

20 

— 

25 

— 

30 

— 

tm 

tew 

Chip Select to End of Write 

17 

— 

18 

— 

20 

— 

25 

— 

30 

— 

9^9 

tow 

Data to Write Time Overlap 

10 

— 

12 

— 

15 

— 

17 

— 

20 

— - 

991 


Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

991 

tWR^^' 

Write Recovery Time 

0 

— 

0 


0 

— 

0 

— 

0 

— 

9^9 

tWHZ^^' 

Write Enable to Output in High Z 

— 

10 

— 

13 

— 

15 

— 

15 

— 

■a 

1^91 

tow*'') 

Output Active from End of Write 

2 

— 

2 

— 

2 

— 

5 

— 

5 


9S9 


NOTES: 2824*110 

1 . This parameter is guaranteed by design, but not tested. 

2. tAS=0ns for ^ controlled write cycles. tDH, tWR= 3ns for WE controlled write cycles. 

3. Preliminary specifications only. 

4. tAW=1 4ns for CS controlled write cycles. 
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IDT7M4068 

256K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25°C ) 


Symbol 

Parameter 

7M4068SXXCB, 7M4068LxxCB 

Unit 

^5 1 

-55 


-65^''J 







Read Cycle 

tRC 

Read Cycle Time 

45 

— 

55 

— 

65 

— 

65 

— 

70 

— 

^§11 

tAA 

Address Access Time 

— 

45 

— 

55 

— 

60 

— 

65 

— 

70 


tACS 

Chip Select Access Time 

— 

45 

— 

55 

— 

60 

— 

65 

— 

70 

m 

tOE 

Output Enable to Output Valid 

— 

25 

— 

30 

— 

30 

— 

35 

— 

45 



Output Disable to Output in High Z 

— 

20 

— 

20 

— 

25 

— 

25 

— 

30 


tOLZ^^* 

" Output Enable to Output in Low Z 

5 

— 

5 

— 

3 

— 

5 

— 

0 

— 


tCLz(^) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tCHZ^^) 

Chip Deselect to Output in High Z 

— 

20 

— 

20 

— 

25 

— 

25 

— 

40 


tOH 

Output Hold from Address Change 

5 

— 

5 

— 

10 

— 

10 

— 

— 

mm 

|Q[| 


Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

IQI 


Chip Deselect to Power-Down Time 

— 

45 

— 

55 

— 

65 

— 

65 

— 

70 

IQI 

Write Cycle 

twc 

VYrite Cycle Time 

45 

— 

55 

— 

85 

— 

65 

— 

70 

— 


tWP 

Write Pulse Width 

35 

— 

45 

— 

50 

— 

55 

— 

55 

— 

m 

tAS 

Address Set-up Time 

5 

— 

5 

— 

0 

— 

0 

— 

0 

— 

B9i 

tAW 

Address Valid to End of Write 

40 

— 

50 

— 

60 

— 

65 

— 

65 

— 


tew 

Chip Select to End of Write 

40 

— 

50 

__ 

60 

— 

65 

— 

65 

— 


tow 

Data to Write Time Overlap 

20 

— 

20 

— 

30 

— 

30 

— 

35 

— 

1291 

tDH 

Data Hold Time 

0(2) 

— 


— 

0 

— 

0 

— 

0 

— 


tWR 

Write Recovery Time 

0(2) 

— 

0(2) 

— 

0 

— 

0 

— 

0 

— 


tWHZ^^) 

Write Enable to Output in High Z 

— 

15 

— 

20 

-— 

25 

— 

25 

— 


191 


Output Active from End of Write 

5 

— 

5 

— 

0 

— 

0 

— 

0 

— 

1^9 


NOTES: 2824 tbi 1 1 

1 . This parameter is guaranteed by design, but not tested. 

2. ws=0ns for CS controlied write cycies, tDH, tWR= 5ns for WE controlled write cycles. 

3. Preliminary specifications only. 
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IDT7M4068 

256K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55°C to +125°C) 


Symbol 

Parameter 

7M4068SXXCB, 7M4068LxxCB 


-85 

^00 

-120 




■MISHSEH 

Unit 

Read Cycle 

tRC 

Read Cycle Time 

85 

— 

100 

— 

120 

— 

ns 

tAA 

Address Access Time 

— 

85 

— 

100 

— 

120 

ns 

tACS 

Chip Select Access Time 

— 

85 

— 

100 

— 

120 

ns 

tOE 

Output Enable to Output Valid 

— 

48 

— 

50 

— 

60 

ns 

tOHZ*''^ 

Output Disable to Output in High Z 

— 

33 

— 

35 

— 

40 

ns 

tOLZ*''^ 

Output Enable to Output in Low Z 

0 



0 

— 

0 

— 

ns 

tCLZ*''' 

Chip Select to Output in Low Z 

5 



5 

— 

5 

— 

ns 

tCHZ^''^ 

Chip Deselect to Output in High Z 

— 

43 

— 

45 

— 

50 

ns 

tOH 

Output Hold from Address Change 

10 

— 

10 

— 

10 

— 

ns 

tPU^'') 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

ns 

tPD^'') 

Chip Deselect to Power-Down Time 

— 

85 

— 

100 

— 

120 

ns 

Write Cycle 

twc 

Write Cycle Time 

85 

— 

100 

— 

120 

— 

ns 

tWP 

Write Pulse Width 

65 

— 

75 

— 

90 

— 

ns 

tAS 

Address Set-up Time 

2 

— 

5 

— 

5 

— 

ns 

tAW 

Address Valid to End of Write 

82 

— 

90 

— 

100 

— 

ns 

tew 

Chip Select to End of Write 

80 

— 

85 

— 

100 

— 

ns 

tow 

Data to Write Time Overlap 

38 

— 

40 

— 

45 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

ns 

tWHz(^) 

Write Enable to Output in High Z 

— 

33 

— 

35 

— 

40 

ns 

tow^''' 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

ns 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 
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IDT7M4068 

256K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 


ADDRESS y 

M tRC ► 

~ ^ > 

< 


tAA 

tOH ► 



, tOH H 


DATA OUT 

5 


< 



TIMING WAVEFORM OF READ CYCLE NO. 3<^’3,4) 



NOTES: 

1 . WE is High tor Read Cycie. 

2. Device is continuously selected, CS = V il 

3. Address valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guranateed by design, but not tested. 
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IDT7M4068 

256K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’^-^.^) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)<^’ 


ADDRESS 


CS 


WE 


< twc ► 

< > 

< 

■* tAW H 



s 

■* — tAS ► 


/ — 

tWR 

* tew ► 



y 

rt tDW ► 

< tDH H 


DATA IN 




DATA VALID 




NOTES: 

1 . WE or CS must be high during ali address transitions. 

2. A write occurs during the overiap (t^ of a iow CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a WE controlled write cycle, write pulse ((twp) > twHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 
tow. It OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT7M4068 

256K X 8 CMOS STATIC RAM MODULE 


MILITARY TEMPERATURE RANGE 


PACKAGE DIMENSIONS 


1.680 



1.720 J 


I 

□H O niD 03] 




PIN 1 




TOP VIEW 


r 


0.285 

0.360 


llllllllllllllll±^ 






0.125 

0.175 


0.035 

0.065 


0.015 

0.025 

SIDE VIEW 


0.100 

TYP. 


0.007 

0.013 


1=1 

K— I 

- 4 - 


0.590 

0.620 


END VIEW 



BOTTOM VIEW 
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256K X 8 

CMOS STATIC RAM MODULE 


IDT7MP4034 



Integrated Device Technology, Inc. 


FEATURES: 

• High density separate i/0, 2 megabit CMOS static RAM 
moduie 

• Fast access time: 1 0ns (max.) 

• Low profiie 42-pin ZiP (Zig-zag in-iine verticai Package) 

• Surface mounted piastic components on an epoxy laminate 
(FR-4) substrate 

• Single 5V (±1 0%) power supply 

• Multiple GND pins and decoupling capacitors for maximum 
noise immunity 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MP4034 is a separate I/O, 256Kx 8 CMOS static 
RAM module constructed on an epoxy laminate (FR-4) 
substrate using 8 256K x 1 static RAMs in plastic SOJ 
packages. Availability of two chip select lines (one for each 
group of four RAMs) provides nibble access and allows the 
user to configure the memory into a 256K x 8 or a 51 2K x 4 
organization. The IDT7MP4034 is available with access times 
as fast as 10ns with minimal power consumption. 

The IDT7MP4034 is packaged in a 42-pin FR-4 ZIP (Zig- 
zag In-line vertical Package). The memory configuration 
results in a package 2.65 inches long and 0.35 inches wide. 
At only 0.5 inches high, this low profile package is ideal for high 
performance systems with minimum board spacing. 

All inputs and outputs of the IDT7MP4034 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation. 



COMMERCIAL TEMPERATURE RANGE 


APRIL 1992 

(£i1992 Integrated Device Technology, Inc. 
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IDT7MP4034 (256K x 8) 

CMOS STATIC RAM MODULE 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with 
Respect to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

“C 

Tbias 

Temperature Under Bias 

-10 to +85 

■a 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2745tbl02 

1 . Stresses greater than those listed under ABSOLUTE MAXI MU M RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reiiability. 


TRUTH TABLE 


Mode 


We 

Output 

Power 

Standby 

H 

X 

High-Z 

Standby 

Read 

L 

H 

DATAout 

Active 

Write 

L 

L 

DATAin 

Active 


2745tbl03 


COMMERCIAL TEMPERATURE RANGE 


RECOMMENDED DCOPERATING CONDITIONS 


Symbol 

Parameter 

1 Min. I 



PBTl 

Vcc 

Supply Voltage 

■a 

5.0 

5.5 

V 

GND 

Ground 

0 

0 

0 

V 

VIH 

Input High Voltage 

2.2 

— 

6.0 

V 

ViL 

Input Low Voltage 

-0.5(^) 

— 

0.8 

V 


NOTE: 2745tbl04 

1 . ViL = -3.0V for pulse width less than 20ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 


2745 tbi 05 


CAPACITANCE (Ta = +25“C, f = 1 .OMHz) 


Symbol 

Parameter^’) 

Conditions 

Typ. 


ClN(D) 

Input Capacitance 
(Data) 

ViN = OV 

15 

PF 

ClN(A) 

Input Capacitance 
(Address and Control) 

ViN = OV 

92 

PF 

COUT 

Output Capacitance 

VOUT = OV 

15 

pF 


NOTE: 2745tbl06 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS^^) 

(Vcc = 5V ± 1 0%, Ta = 0“C TO +70'’C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage 
(Address and Control) 

Vcc = Max. 

ViN = GND to Vcc 

— 

40 

pA 


Input Leakage 
(Data) 

Vcc = Max. 

ViN = GND to Vcc 

— 

10 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS = ViH, VouT = GND to Vcc 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 8mA 

— 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., lOH = -4mA 

2.4 

— 

V 


2745tbl07 


Symbol 

Parameter 

Test Conditions 

10-1 2ns 

Max. 

15-45ns 

Max. 

Unit 

Icc 

Dynamic Operating Current 

^ = ViL, Output Open 

Vcc = Max., f = fMAX 

1520 

1200 

mA 

ISB 

Standby Supply Current 

CS>ViH, Vcc = Max. 

Outputs Open, f = fMAX 

560 

320 

mA 

ISBI 

Full Standby Supply Current 

CS> Vcc - 0.2V, 

ViN > Vcc - 0.2V or < 0.2V, f = 0 

240 

240 

mA 


NOTE: 2745tblOB 

1 . 10, 1 2, 1 5, and 1 7ns are preliminary specifications only. 
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IDT7MP4034 (256K X 8) 

CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2745 tbi 09 


+5V 



Including scope and jig. 


+5V 



(for tCHZ, tcLZ, tow and twHz) 


AC ELECTRICAL CHARACTERISTICS^^) 

(Vcc = 5.0V ± 10%, Ta = Q°C to +70°C) 


Symbol 

Parameter 

7MP4034SXXZ 


■10 

L d2 

1 

L-. -17 


tm 

(J03I 

EB 




ina 


Unit 

1 READ CYCLE 

tRC 

Read Cycle Time 

10 

— 

12 

— 

15 

— 

17 

— 

ns 

tAA 

Address Access Time 

— 

10 

— 

12 

— 

15 

— 

17 

ns 

tACS 

Chip Select Access Time 

— 

10 

— 

12 

— 

15 

— 

17 

ns 

tCLZ 

Chip Select to Output in Low Z 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tCHZ 

Chip Deselect to Output in High Z 

— 

10 

— 

10 

— 

10 

— 

10 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

ns 

tPU *^) 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD ^'') 

Chip Deselect to Power Down Time 

— 

10 

— 

12 

— 

15 

— 

17 

ns 

WRITE CYCLE 

twc 

Write Cycle Time 

10 


12 

— 

15 

— 

17 

— 

ns 

tew 

Chip Select to End of Write 

10 — 

12 

— 

13 

— 

15 

— 

ns 

tAW 

Address Valid to End of Write 

10 

— 

10 

— 

13 

— 

15 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

twp 

Write Pulse Width 

10 

— 

10 

— 

13 

— 

15 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ 

Write Enable to Output in High Z 

— 

5 

— 

5 

— 

8 

— 

9 

ns 

tow 

Data to Write Time Overlap 

8 

— 

10 

— 

10 

— 

11 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow (^) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

0 

— 

ns 


NOTES: 

1. This parameter is guaranteed by design but not tested. 

2. 1 0,1 2,1 5, and 1 7ns are preliminary specifications only. 
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IDT7MP4034 (256K x 8) 

CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V + 10%, ta = o°c to +7n°n^ 


Symbol 

Parameter 

7MP4034SXXZ 

-20 

-25 

J ^5 

. 

45 


IXIfflll 


^^3 

IfTiBU 



^^3 

IITliWi 

Unit 

READ CYCLE 

tRC 

Read Cycle Time 

20 

— 

25 

— 

35 

— 

45 — 

ns 

tAA 

Address Access Time 

— 

20 

— 

25 

— 

35 

— 

45 

ns 

tACS 

Chip Select Access Time 

— 

20 

— 

25 

— 35 

— 

45 

ns 

tCLZ 

Chip Select to Output in Low Z 

3 

— 

5 

— 

5 

— 

5 — 

ns 

tCHZ 

Chip Deselect to Output in High Z 

— 

10 

— 13 

— 

20 

— 25 

ns 

tOH 

Output Hold from Address Change 

3 

— 

3 


3 

— 

3 — 

ns 

tPU 

Chip Select to Power Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tPD 

Chip Deselect to Power Down Time 

— 

20 

— 

25 

— 

35 

— 

45 

ns 

WRITE CYCLE 

twc 

Write Cycle Time 

20 

— 

25 

— 

35 

— 

45 

— 

ns 

tew 

Chip Select to End of Write 

17 

— 

22 

— 

30 

— 

40 

— 

ns 

tAW 

Address Valid to End of Write 

17 

— 

22 

— 

30 

— 

40 

— 

ns 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

17 

— 

22 

— 

30 

— 

40 

— 

ns 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHZ 

Write Enable to Output in High Z 

— 

10 

— 

13 

— 

20 

— 

25 

ns 

tow 

Data to Write Time Overlap 

13 — 

15 

— 

20 

— 

25 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tow 

Output Active from End of Write 

— 0 

— 

0 

— 0 

— 

0 

ns. 


2745tbl11 

NOTE: 

1. This parameter is guaranteed by design but not tested. 
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IDT7MP4034 (256K X 8) 

CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF READ CYCLE NO. 



tACS 

-tCLZ*"*' — 


* tOH ► 


/ 






> 

o 



TIMING WAVEFORM OF READ CYCLE NO. 2' 



TIMING WAVEFORM OF READ CYCLE NO. 3^ 



NOTES: 

1 . WE is high for read cycle. 

2. Device is continuously selected, CS = V il 

3. Address valid prior to or coincident with CS transition low. 

4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 
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IDT7MP4034 (256K x 8) 

CMOS STATIC RAM MODULE 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF WRITE CYCLE NO. (WE CONTROLLED TIMING) 



TIMING WAVEFORM OF WRITE CYCLE NO. (CS CONTROLLED TIMING) 



NOTES: 2745drw09 

1 . WE or CS must be high during ail address transitions. 

2. A write occurs during the overlap (tew or twp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going high to the end of the write cycle. 

4. If the CS low transition occurs simultaneous with or after the WE low transition, the outputs remain in the high impedance state. 

5. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 
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IDT71M024 

IDT71M025 



128Kx8 

CMOS STATIC RAM 


FEATURES: 

• High density 1 megabit (128K x 8) static RAM 

• Dual Chip Select Version (IDT71M024) 

Single Chip Select Version (IDT71 M025) 

• Fast access time: 

-commercial: 55ns (max.) 

-military: 60ns (max.) 

• Low power consumption 
-active: 100mA (max.) 

- CMOS standby: 2mA (max.) 

• Very low power version 

- data retention: 50|j.A (max.) Vcc = 3V 
-CMOS standby: 100pA(max.) 

• 32-pin ceramic sidebrazed DIP or ceramic leadless chip 
carrier (LCC) 

• Single 5V (±1 0%) power supply 

• Inputs/outputs directly TTL compatible 


FUNCTIONAL BLOCK DIAGRAM 



NOTE: 2820 drw 01 

1 . For the I DT7 1 M024 version only. 


PIN NAMES 


I/O0-7 

Data Inputs/Outputs 

AO-18 

Addresses 

CSi, CS2 

Chip Selects 

WE 

Write Enable 

OE 

Output Enable 

N.C. 

No Connect 

Vcc 

Power 

GND 

Ground 


2620 tbi 01 


DESCRIPTION: 

The IDT71M024/71M025 is a 1 megabit (128K x 8) static 
RAM packaged in a sidebrazed ceramic dual in-line package 
(DIP) and a ceramic leadless chip carrier (LCC). The 
IDT71M024/71M025 is available with access times as fast 
as 55ns. For battery backup applications, a very low power 
version is available, offering a commercial temperature data 
retention current of 50|j,A with Vcc = 3V. 

The IDT71M024/71M025 are packaged in JEDEC stan- 
dard 600 mil 32-pin ceramic DIPs. The IDT71 M024 as comes 
in a hermetic 400 mil by 820 mil LCC. For surface mount 
applications, the proposed JEDEC standard 400 mil by 820 
mil LCC is ideal. 

All inputs and outputs of the IDT71 M024/71 M025 are TTL 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry requires no clocks or refresh for op- 
eration and provides equal access and cycle times for ease 
of use. All IDT military semiconductor components are 
manufactured in compliance to the latest revision of MIL- 
STD-883 Class B, making them ideally suited for applications 
demanding the highest level of performance and reliability. 


PIN CONFIGURATION^^) 



Vcc 

A15 

CS2 

WE 

A13 

Ab 

A9 

OE 

Alo 

CSi 

I/O? 

I/Os 

I/Os 

\IOa 

1/03 



NOTE: 

1. For the IDT71 M024 version Pin 30=CS2. For the IDT71lVi025 version Pin 
30=N.C. 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT71M024/71M025 

1 MEGABIT (128K x 8) CMOS STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TRUTH TABLE<^) 


Mode 



m 


Output 

Power 

Standby 

El 

D 

D 

a 

High-Z 

Standby 

Standby 

O 

D 

D 

D 

High-Z 

Standby 

Read 

D 

O 

D 

D 

Dout 

Active 

Read 

L 

O 

D 

D 

High-Z 

Active 

Write 

L 

o 

D 

L 

Din 

Active 


NOTE: 2820tbl02 

1 . CS 2 is available for the IDT71 M024 version only. 


CAPACITANCE^''^ (Ta = +25°C. f = 1 .QMHz) 


Symbol 

Parameter 

Conditions 

Typ. 

Unit 

CiN 

Input Capacitance 

ViN = ov 

6 

PF 

Gout 

Output Capacitance 

VOUT = OV 

8 

PF 


NOTE: 2820 tbl03 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DCOPERATING CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

D 

GND 

Supply Voltage 

0 

0 

0 

D 

VIH 

Input High Voltage 

2.2 

— 

6 

D 

ViL 

Input Low Voltage 

-0.5(’> 

— 

0.8 

V 


NOTE: 2820tbl04 

1 . ViL = -3.0V for pulse width less than 20ns. 


ABSOLUTE MAXIMUM RATINGS<^) 


RS5I 

Rating 

Commercial 

Military 


Vterm 

Terminal Voltage 
with Respect 
to GND 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

H 

Tstg 

Storage 

Temperature 

-55 to +125 

-65 to +150 

°c 

lOUT 

DC Output Current 

50 

50 

mA 


NOTE: 2820 tbi 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0®C to +70°C 

OV 

5V±10% 

Military 

-55°C to+125'’C 

OV 

5V ±10% 


2820 tbI 06 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%, Ta = 0°C to -b70°C and -55°C to +125°C) 


Symbol 

Parameter 

Test Conditions 

Commercial 

Military 

Unit 

Min. 

Max. 

Min. 

Max. 

IlH 

Input Leakage 

Vcc = Max., ViN = GND to Vcc 

— 

2.5 

— 

5 

pA 

|lLO| 

Output Leakage 

Vcc = Max., CSi = ViH and CS 2 = ViL, 
VouT = GND to Vcc 

— 

2.5 

— 

5 

pA 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 2mA 

— 

0.4 

— 

0.4 

wm 

VOH 


Vcc = Min., loH = -1mA, 

2.4 

— 

2.4 

— 

mm 

Icc 

Dynamic Operating Current 

Vcc = Max.,^i< ViLand CS 2 > Vih, 
f = fMAX, Outputs Open 

— 

100 

— 

100 

mA 

ISB 

Standby Supply Current 

(TTL Levels) 

CSi > Vih and CS 2 < ViL, Vcc = Max., 
f = fMAX, Outputs Open 

— 

2.5 

— 

2.5 

mA 

ISB1 

Full Standby Supply Current 
(CMOS Levels) 

^1 > Vcc - 0.2V and CS 2 < 0.2V 

ViN > Vcc - 0.2V or < 0.2V 

— 

2 

— 

2 

mA 

Very Low Power Version^^^ 

— 

100 

— 

350 



NOTE: 2820 tbi 07 

1 . For data retention version, please specify L power when ordering. 
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IDT71M024/71M025 

1 MEGABIT (128K X 8) CMOS STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


Input Pulse Levels 

GNDto3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 and 2 


2820tbl0S 


+5 V 



+5 V 



Figure 2. Output Load 
(for toLZ, tcHZ, toHZ, tWHZ, tow and tctz) 


* Including scope and jig 


DATA RETENTION CHARACTERISTICS'^^ 

(Ta = 0°C to +70°C and -55°C to +1 25°C) 


Symbol 

Parameter 

Test Condition 

Min. 

Comm. 1 Military 

Unit 

Max. 

Vdr 

Vcc for Data Retention 

— 

2.0 

— 

— 

V 

Vcsi 

CSi Input Voltage 

Vdr > 2.2V 

2.2 

— 

— 

V 

Vcs2 

CS 2 Input Voltage 

Vdr > 4.5V 

— 

0.8 

0.8 

V 

Vdr < 4.5V 

— 

0.2 

0.2 

V 

ICCDRI 

Data Retention Current 

Vcc = 3.0V, CS 2 < 0.2V or 

CS 1 , CS 2 > Vcc -0.2V, ' 

ViN < Vcc - 0.2V or ViN > 0.2V 


50 

300 

pA 

ICCDR2 

Data Retention Current 

Vcc = 2.0V, CS 2 < 0.2V or 

CSi, CS 2 > Vcc -0.2V, 

ViN < Vcc - 0.2V or ViN > 0.2V 


50 

200 

pA 

tPDS^^^ 

Power Down Set Up Time 


0 

— 

— 

ns 

tPDR^^^ 

Power Down Recovery Time 


tRC^^^ 

— 

— 

ns 


NOTES: 2820tbl09 

1. This option is only offered when ordering L power version. 

2.. This parameter is guaranteed by design, but not tested. 

3. tRC = Read Cycle Time. 
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IDT71M024/71M025 

1 MEGABIT (128K x 8) CMOS STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DATA RETENTION WAVEFORM 



AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%. Ta = 0°C to +70°C and -55°C to +1 25°C] 


Symbol 

Parameter 

71M024or71M025 

Unit 

.55<2.3) 

-60^^) 

-65(2) 

-70 




■AII.WMfTW 

Read Cycle 

tRC 

Read Cycle Time 

60 

— 

65 

— 

70 

— - 

70 

— 


tAA 

Address Access Time 

— 

55 

— 

60 

— 

65 

— 

70 

isi 

tACS1 

Chip Select (CSi) Access Time 

— 

55 

— 

60 

— 

65 

— 

70 


tACS2 

Chip Select (CS 2 ) Access Time 

— 

60 

— 

65 

— 

70 

— 

70 


tOE 

Output Enable to Output Valid 

— 

25 

— 

30 

— 

35 

— 

35 


tOHZ*'') 

Output Disable to Output in High Z 

— 

20 

— 

25 

— 

25 

— 

25 

19 

tOLZ^'') 

Output Enable to Output in Low Z 

3 

— 

3 

— 

5 

— 

5 

— 


tCLZ1,2*'') 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 


tCHZ1,2('') 

Chip Deselect to Output in High Z 

— 

20 

— 

25 

— 

25 

— 

25 


tOH 

Output Hold from Address Change 

10 

— 

10 

— 

10 

— 

10 

— 



Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 

0 

— 

MB 


Chip Deselect to Power-Down Time 

— 

60 

— 

65 

— 

70 

— 

70 

ISI 

Write Cycle 

two 

Write Cycle Time 

60 

— 

65 

— 

70 

— 

70 

— 


twp 

Write Pulse Width 

45 

— 

50 

— 

55 

— 

55 

— 

BBB 

tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 


tAW 

Address Valid to End of Write 

55 

— 

60 

— 

65 

— 

65 

— 

IS 

tCW1 

Chip Select (CSi) to End of Write 

55 

— 

60 

— 

65 

— 

65 

— 

BB 

tCW2 

Chip Select (CS 2 ) to End of Write 

55 

— 

60 

— 

65 

— 

65 

— 


tow 

Data to Write Time Overlap 

25 


30 

— 

30 

— 

30 

— 

BBB 

tDH 

Data Hold Time 

0 


0 

— 

0 

— 

0 

— 

MB 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

BB 

tWHz(’) 

Write Enable to Output in High Z 

— 

20 

— 

25 


25 

— 

25 

BB 


Output Active from End of Write 

0 

I 


— 

0 

— 

0 

— 



NOTES: 2820 tbiio 

1 . This parameter is guaranteed by design, but not tested. 

2. Preiiminary specification oniy. 

3 Commercial temperature only. 
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IDT71M024/71M025 

1 MEGABIT (128K x 8) CMOS STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 10%. Ta = 0°C to +70°C and -55°C to +125°Q 


Symbol 

Parameter 

71M024 or71M025 


-85 

-100 

-120 


ii'/iiiWg’iTtna 


iinnii 

I Read Cycle 

tRC 

Read Cycle Time 

85 

— 

100 

— 

120 

— 


tAA 

Address Access Time 

— 

85 

— 

100 

— 

120 

[IQII 

tACSI 

Chip Select (CSi) Access Time 

— 

85 

— 

100 

— 

120 


tACS2 

Chip Select (CS2) Access Time 

— 

85 

— 

100 

— 

120 

IQi 

tOE 

Output Enable to Output Valid 

— 

40 

— 

45 

— 

45 

IQI 

tOHZ^''^ 

Output Disable to Output in High Z 

— 

30 

— 

35 

— 

35 


tOLZ^^^ 

Output Enable to Output in Low Z 

5 

— 

5 

— 

5 

— 


tCLZI.a^’) 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

|[Q| 

tCHZ1,2^^^ 

Chip Deselect to Output in High Z 

— 

30 

— 

35 

— 

35 


tOH 

Output Hold from Address Change 

10 

— 

10 

— 

10 

— 


tPU^'') 

Chip Select to Power-Up Time 

0 

— 

0 

— 

0 

— 



Chip Deselect to Power-Down Time 

— 

85 

— 

100 

— 

120 


Write Cycle 

twc 

Write Cycle Time 

85 

— 

100 

— 

120 

— 


tWP 

Write Pulse Width 

60 

— 

65 

— 

65 

— 

|||Q§| 

tAS 

Address Set-up Time 

0 

_ 

0 

— 

0 

— 

B9I 

tAW 

Address Valid to End of Write 

70 

_ 

75 

— 

75 

— 


tcwi 

Chip Select (CSi) to End of Write 

70 

— 

75 

— 

75 

— 


tCW2 

Chip Select (CS2) to End of Write 

70 

— 

75 

— 

75 

— 

IIE9 

tDW 

Data to Write Time Overlap 

35 

— 

40 

— 

40 

— 

M 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

IQI 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 


tWHZ*^* 

Write Enable to Output in High Z 

— 

30 

— 

35 

— 

35 


tow*''^ 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 



NOTE: 2820 tbi 1 1 

1 . This parameter is guaranteed by design, but not tested. 
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IDT71M024/71M025 

1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 



NOTES: 

1 . WE is High for Read Cycie. 

2. Device is continuousiy seiected, CSi = Vii^CS 2 = Vih . 

3. Mdress valid prior to or coincident with CSi transition low, CS 2 transition high. 

4. OE=Vil 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT71M024/71M025 

1 MEGABIT (128K x 8) CMOS STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)^^’ 3. 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CSi, CS 2 CONTROLLED TIMING)^^- 


ADDRESS 


CS1 


X 


CS2 


two 


X 


tAW 


X 




X 


•tAS 


-tew 


WE 


X 


•tow 


X 


tWR 


X 


tDH 


DATAin 


K 


DATA VALID 




NOTES: 

1 . WE or CSi must be high, or CS 2 must be low during aii address transitions. 

2. A write occurs during the overlap (t^ of a low CSi , high CSz, and a low WE. 

3. twR is measured from the earlier of CSi or WE going high or CS 2 going low to the end of the write cycle. 

4. During this period, I/O pins are in the output state, and input signals must not be applied. 

5. If the CSi low transition, CS 2 high transition occur simultaneously with or after ttie WE low transition, the outputs remain in a high impedance state. 

6. Transition is measured ±200mV from steady state with a 5pF load {including scope and jig). This parameter is guaranteed by design, but not tested. 

7. During a^E controlled writecycle, twp must be greater than tWHZ + tow to allow the I/O drivers to turn off and data to be placed on the bus for the required 

tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twp. 
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IDT71M024/71M025 

1 MEGABIT (128K x 8) CMOS STATIC RAM 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PACKAGE DIMENSIONS 

400 MIL BY 820 MIL LCC PACKAGE 


0.090 ^1 l|^ 


600 MIL DUAL IN-LINE PACKAGE 



BOTTOM VIEW 


H H 

iH, 


I 

— 


BOTTOM VIEW 



0.015 0.100 

0.023 TYP. 




^ I I I I 1 I I I I I I I I I I I ^ I 
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Integrated Device Technology, Inc. 


256KB/ 1MB/ 4MB 

IDT79R4000 SECONDARY CACHE 
MODULE BLOCK FAMILY 

PRELIMINARY 

IDT7MP6074 

IDT7MP6084 

IDT7MP6094 





FEATURES: 

• High-speed BiCEMOS™/CEMOS™ secondary cache 
module block constructed to support the IDT79R4000 CPU 

• Available as a pin compatible family to build 256 kilobyte 
(unified), 1 megabyte (unified) and 4 megabyte (unified or 
split) secondary caches 

• Zero wait-state operation 

• Four word line size 

• Operating frequencies to support 50MHz and 75MHz 
IDT79R4000 

• Available as a set of fou r identical high density 80 lead (gold- 
plated fingers) SIMMs (Single In-Line Memory Modules) 

• Surface mounted plastic components on a multilayer epoxy 
laminate (FR-4) substrate 

• Multiple ground pins and decoupling capacitors for maxi- 
mum noise immunity 

• TTL compatible I/Os 

• Single 5V (±10%) power supply 


DESCRIPTION: 

The IDT7MP6074 is a256 kilobyte IDT79R4000 secondary 
cache module block constructed on a multilayer epoxy lami- 
nate substrate (FR-4), using 11 16K x 4 static RAMs and 2 
IDT74FBT2827 drivers. The IDT7MP6084 is a 1 megabyte 
IDT79R4000 secondary cache module block using 1 1 64K x 
4 static RAMs, and the IDT7MP6094 is a 4 megabyte 
IDT79R4000 secondary cache module block using 1 1 256K x 
4 static RAMs. The IDT74FBT2827 has internal 25W series 
resistors and BiCEMOS™ I/Os resulting in the fastest propa- 
gation times with minimal overshoot and ringing. Four iden- 
tical cache module blocks comprise a full secondary cache. 

The IDT7MP6074/84/94 support use in an IDT79R4000- 
based system at speeds of 50MHz and 75MHz with zero wait- 
state operation. These Module support a four word line size. 
For other line sizes, please consult factory. 

All inputs and outputs of the IDT7MP6074/84/94 are TTL- 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refresh 
for operation. 












IDT7MP6074/84/94 (256KB/1 MB/4MB) 

IDT79R4000 SECONDARY CACHE MODULE BLOCK 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 


Vcc 
l/Oi 
1/03 
1/05 
GND 
l/Oe 
I/0 10 
I/012 
1/014 
I/0 15 
1/017 
I/0 19 
1/021 
GND 
1/023 
1/025 
1/027 
1/029 
I/O30 
1/032 

1/034 

GND 

Ao 

A2 

A4 

Ae 

Vcc 

OE 

Aa 

Aio 

GND 

A13 

A15 

A17 

To 

Ti 

T3 

T5 

T7 

GND 


2833 drw 02 

SIMM 
TOP VIEW 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to -h70°C 

OV 

5V±10% 


2833 tbi 01 


GND 
l/Oo 
1/02 
1/04 
1/06 
1/07 
1/09 
l/Oll 
I/0 13 

GND 

1/016 

l/Oia 

I/O 20 

I/O 22 

Vcc 

I/O 24 

I/O 26 

1/028 

GND 

1/031 

I/O 33 

I/O 3 5 

WE 

Ai 

A3 

As 

GND 

DCS 

kr 

A9 

All 

A12 

A14 

A16 

TCS 

GND 

T2 

T4 

T6 

Vcc 


PIN NAMES 


I/O0-35 

Data Inputs/Outputs 

TO-7 

Tag Inputs/Outputs 

AO-17 

Address Inputs 

DCS 

Data Chip Select 

TCS 

Tag Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power Supply 

GND 

Ground 


2833 tbl02 


CAPACITANCE 


Symbol 

Parameter(’) 

Conditions 

Max. 

Unit 

ClN{D) 

Input Capacitance (Data) 

> 

0 

II 

2 

> 

10 

PF 

ClN(A) 

Input Capacitance 
(Ai-15, OE, TCS, DCS) 

> 

0 

II 

2 

> 

10 

PF 

ClN(B) 

Input Capacitance 
(Ao. WE) 

ViN = OV 

100 

pF 

COUT 

Output Capacitance 

VOUT = OV 

10 

pF 


NOTE: 2833 tbI 03 

1 , This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4,5 

5 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6 

V 

VIL 

Input Low Voltage 

- 0 . 5 ( 1 ) 

— 

0.8 

V 


NOTE: 2833 tbi 04 

1. ViL = -1.5V for puise width less than 10ns. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating(i) 

Value 

Unit 

Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias , 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2833 tbi 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 
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IDT7MP6074/84/94 (256KB/1MB/4MB) 

IDT79R4000 SECONDARY CACHE MODULE BLOCK 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

( Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 


IlImM 

Input Leakage (except Ao, WE) 

Vcc = Max., ViN = GND to Vcc 

— 

10 

Id 

|lLI2| 

Input Leakage (Ao. WE) 

Vcc = Max., ViN = GND to Vcc 

— 

110 

B9 

|lLO| 

Output Leakage 

Vcc = Max., OS = ViH, VouT = GND to Vcc 

— 

10 


Icc 

Operating Current 


— 

2200 

139 

VOH 

Output High Voltage 

Vcc = Min., loH = -4mA 

2.4 

— 

m 

VOL 

Output Low Voltage 

Vcc = Min., lOL = 8mA 

— 

0.4 

N 


2833 tbi 06 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 - 4 


2833 tbI 07 


+5V 


+5V 


4800 


DATA OUT - 


2550 < ± 30pF* 


DATA OUT - 


2550 • 


/77 

Figure 1. Output Load 


48012 


5pF 


* Including scope and jig. 


Figure 2. Output Load 
(for toLZ and toHz) 


DATA OUT Q 


1 


^ Zo = 500 ^ 


3 : 


500 


1.5V 

2833 drw 05 


Figure 3. Alternate Output Load 



2833 drw 06 

Figure 4. Alternate Lumped Capacitive Load, 

Typical Derating 
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IDT7MP6074/84/94 (256KB/1MB/4MB) 

IDT79R4000 SECONDARY CACHE MODULE BLOCK 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

( Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP6074/6084/6094SXXM 

Unit 

-12 

-15 

-17 

-20 

-25 

-30 


^^3 




^^3 

^^3 


^^3 




READ CYCLE 

tAA 

Address Access Time 

— 

■a 

— 

■a 

— 

la 

— 

K»l 

— 


— 

Bc!il 

ns 

tAOA 

Ao Access Time 

— 

o 

— 

■a 

— 

IB 

— 

■a 

— 

Q 

— 

103! 

ns 

tOE 

Output Enable to Output Valid 

— 

■a 

— 

■a 

— 

Bi 

— 

Kil 

— 

m 

— 


ns 

tOHZ^'’' 

Output Disable to Output in High Z 

— 

lEI 

— 

m 

— 

wm 

— 

■a 

— 

EBk 

— 

K»l 

ns 

tOLZ^^^ 

Output Enable to Output in Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

B 

— 

ns 

WRITE CYCLE 

tAW 

Address Valid to End of Write 

■a 

— 

■a 

— 

la 

— 

WM 

— 


— 

30 

— 

3^31 

lAOW 

Ao Valid to End of Write 

■a 

— 

■a 

— 

la 

— 

■a 

— 

21 

— 

26 

— 

ns 

tWP 

Write Pulse Width 

7 

— 

m 

— 

la 

— 

■a 

— 

20 

— 

25 

— 

ns 

tow 

Data Valid to End of Write 

7 

— 

o 

— 

o 

— 

o 

— 

20 

— 

25 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 



NOTE: 2833 tbi 08 

1 . This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF READ CYCLE^^^ 


ADDR 



OE 


DATAout 


NOTE: 

1 . This parameter is guaranteed by design, but not tested. 


ADDR VALID 


x: 


tOHZ' 


lA ^ 

s 

/ 

■ ■ 


— 

tOE ► 

tOHz'’’ 

^ 


^ DATA VALID 







TIMING WAVEFORM OF WRITE CYCLE 



7.34 


4 





















































IDT7MP6074/84/94 (256KB/1MB/4MB) 

IDT79R4000 SECONDARY CACHE MODULE BLOCK COMMERCIAL TEMPERATURE RANGE 
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Integrated Device Technology, Inc. 


128K/256K BYTE CMOS 

IDT7MP6085 

SECONDARY CACHE MODULE 

IDT7MP6087 

FOR THE INTEL™ i486™ 



FEATURES: 

• 128K/256K byte pin compatible secondary cache 
modules 

• Uses the IDT7 1589 32K x 9 CacheRAM™ with burst counter 
and self-timed write 

• Matches all timing and signals of the i486 processor 

• Operates with i486 speeds of up to 50MHz 

• 80 lead FR-4 SIMM (Single In-line Memory Module) 

• Single 5V (±5%) power supply 

• Multiple GND pins and decoupling capacitors for maximum 
noise immunity 

• Inputs/outputs directly TTL compatible 

DESCRIPTION: 

The IDT7MP6085/7MP6087 are pin compatible second- 
ary cache modules. The IDT7MP6085 is a 128Kbyte cache 
and the IDT7MP6087 is a 256Kbyte cache. The IDT7MP6087 
uses eight IDT71589 32K x 9 CacheRAMs in plastic SOJs 
mounted on two sides of a multilayer epoxy laminate (FR-4) 
substrate with gold-plated leads while the IDT7MP6085 uses 


four IDT71 589s on oneside of the same substrate. Extremely 
high speeds are achieved using IDT's high performance, high 
reliability CEMOS™ technology. This module is designed to 
facilitate the implementation of the highest performance sec- 
ondary caches for the i486. 

The IDT7MP6085/7MP6087 contain a full set of write data 
and address registers. These registers are combined with the 
internal write abort logic to allow the processor to generate a 
self-timed write based upon a decision which can be left until 
the end of the write cycle. An internal burst address counter 
accepts the first cycle address from the processor and then 
cycles through the adjacent four locations using the i486’s 
burst refill sequence on appropriate rising edges of the system 
clock. For more details, please consult the I DT71 589 datasheet. 

The SIMM package allows 80 leads to be placed on a 
package4.65 inches long by0.56inchestall. The IDT7MP6085 
is0.21 inches thick and the IDT7MP6087is0.35 inches thick. 
The IDT7MP6085/7MP6087 are available to interface with a 
50MHz i486. All inputs and outputs of the IDT7MP6085/ 
7MP6087 are TTL compatible and operate from a single 5V 
power supply. 


FUNCTIONAL BLOCK DIAGRAM 


IDT7IVIP6087- 256KByte 

IDT7MP6085- 128KB^ 

WEO 


IDT71589 

IDT71589 

IDT71589 

IDT71589 

CacheRAM 

CacheRAM 

CacheRAM 

CacheRAM 


I/O0-8 

1/09-17 

I/018-26 

1/027-35 

Wb 

1 

WE2 

WB 

IDT71589 

1 

iDT71589 

1 

IDT71589 

IDT71589 

CacheRAM 

CacheRAM 

CacheRAM 

CacheRAM 


1/00-8 1/00-17 1/018-26 1/027-35 


BiCEMOS, CEMOS and CacheRAM are trademarks of Integrated Device Technology, Inc. 
Intel and 1466 are trademarks of Intel Corp. 








IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE) 

CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 


GND 

Vcc 

l/Oi 

1/03 

1/05 

^7 

WEi 
I/0 10 
I/0 12 

1/014 
I/0 16 

^2 

0E2 

Ai 

As 

A5 

A7 

GND 

Vcc 

CLK 

Ao 

All 

Ai3 

Vcc 

^3 

OB 
I/0 18 
I/O 20 
1/022 
1/024 
1/026 
GND 
1/027 
1/029 
1/031 
1/033 
1/035 
GND 


SIMM 
TOP VIEW 



2834 drw02 


PIN NAMES 


A0-A14 

Address Inputs 

I/O0-I/O35 

Data Input/Output 

CSo-3 

Word Chip Select/Count Enable 

WEO-3 

Byte Write Enables 

OEo-3 

Word Output Enables 

ADS 

AddresfjStatus 

CLK 

System Clock 

GND 

Ground 

Vcc 

Power 


2834tbl01 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 

Temperature Under Bias 

-1 0 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2834 tbi 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operationai sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

OX to +70X 

OV 

5.0V + 5% 


2834 tbI 03 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


BHI 


E>j||j]|E 

Vcc 

Supply Voltage 


eei 


V 

GND 

Supply Voltage 

0 

wm 


V 

ViH 

1 

i 

wrni 

— 


V 

ViL 

Input Low Voltage 

EMI 

- 

■a 

V 


NOTE: 2834 tbi 04 

1. VIL = -3.0V for puise width less than 5ns. 


CAPACITANCE^''^ 

(Ta = h- 25°C, f = 1 .0 MHz) 


Symbol 

Parameter*’^ 

Condition 

7MP6085/7 

Max. 

Unit 

CiN 

Input Capacitance 
(CS, OE, W^ 

ViN = OV 

20 

PF 

CiN 

Input Capacitance 
(Address, CLK, ADS) 

ViN = OV 

42/70 

PF 

Cl/O 

I/O Capacitance 

VOUT = OV 

13/20 

la 


NOTE: 2834 tbi 05 

1 . This parameter is guaranteed by design but not tested. 
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IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE) 

CMOS SECONDARY CACHE MODULE FOR THE INTEL I486 COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE<^^ 


CLK 

Previous ADS 


Address 

WE 

CS 

OE 

I/O 

Function 

t 

H 

L 

Valid Input 

X 

X 

— 

— 

Preset Address Counter 

T 

X 

H 

— 

— 

— 

— 

— 

Ignore External Address Pins 

T 

L 

X 

— 

— 

— 

— 

— 

Ignore External Address Pins 

T 

X 

H 

— 

— 

L 

— 

— 

Sequence Address Counter 

T 

L 

X 

— 

— 

L 

— 

— 

Sequence Address Counter 

T 

X 

H 

— 

— 

H 

— 

— 

Suspend Address Sequencing 

T 

L 

X 

— 

— 

H 

— 

— 

Suspend Address Sequencing 

— 

— 

— 

— 

— 

— 

H 

Hi-Z 

Outputs Disabled 

— 

— 

— 

— 

H 

— 

L 

DATAout 

Read 

T 

X 

H 

— 

L 

L 

H 

DATAin 

Write 

t 

L 

X 

— 

L 

L 

H 

DATAin 

Write 

■EH 


■91 


L 

L 

L 

— 

Not Allowed 


NOTE: 2834 tbi 06 

1. H = HIGH. L = LOW, X = Don’t Care, = Unrelated, Hi-Z = High Impedance. 


DC ELECTRICAL CHARACTERISTICS^^) 


(Vcc = 5.0V ± 5%. Ta = 0"C to 70°C) 


Symbol 

Parameter 

Test Condition 

Min. 

7MP6085/7 

Unit 

Max. 

nm 


Vcc = 5.5V, ViN = OV to Vcc 

— 

40/80 

HA 

mn 

Input Leakage Current 

Vcc = 5.5V. ViN = OV to Vcc 

— 

20 

pA 


Input Leakage Current 
(Data, WE) 

Vcc = 5.5V, ViN = OV to Vcc 

— 

10/20 

pA 

llLOl 

Output Leakage Current 


— 

10/20 

pA 

VOL 

Output Low Voltage 

lOL = 8mA. Vcc = Min. 

— 

0.4 

V 

VOH 

Output High Voltage 

loH = -4mA. Vcc = Min. 

2.4 

— 

V 


NOTE: 2B34drw07 

1 . Specifications apply to both the IDT7MP6085 and IDT7MP6087 unless otherwise noted. 


DC ELECTRICAL CHARACTERISTICS^'') 


(Vcc = 5.0V ± 5%, Ta = 0»C to 70°C) 



Parameter 

Test Condition 

IDT7MP6085 

IDT7MP6087 


50MHz<^) 

25, 33, 40MHz 

50MHz<^) 

25,33,40MHz 


|CC1 

Operating Power 

Supply Current 

CS<VlL 

Outputs Open 

Vcc = Max.,f = 0'^> 


520 


1040 

mA 

|CC2 

Dynamic Operating 

Current 

CS<ViL 

Outputs Open 

Vcc = Max.,f = fMAX*^* 

1150 

960 

2300 

1920 

mA 


NOTES: 2834tbi08 

1 .Preliminary specification only. 

2. At f = fMAX, address and data inputs are cycling at the maximum frequency of read cycles of 1/tRc. f = 0 means no input lines change. 
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IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE) 

CMOS SECONDARY CACHE MODULE FOR THE INTEL I486 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2834 tbi 03 


+5V 


+5V 


:48on 


:48on 


DATAout- 


255 n> ipSOpF* 


DATAout- 


255ns iSpF* 


/77 

Figure 1. Output Load 


Figure 1. Output Load 
(for tOHZ, tCHZ, tOLZ and tCLZ) 


'including scope and jig 


AC ELECTRICAL CHARACTERISTICS 


(VCC = 5.0V ± 5%, Ta = 0“ to +70“C) 


Symbol 

Name 

7MP6085/6087SXXM 

Unit 

SOMHzt’J 

40MHz 

33MHz 

25MHz 

Min. 

Max. 

Min. 

Max. 

IMffli 


lAlffW 

BIBB 

tCYC 

Clock Cycle Time 


— 

25 

— 


— 

mm 

— 


tCH 

Clock Pulse High 

8 

— 

10 

— 

mm 

— 

mm 

— 


tCL 

Clock Pulse Low 

8 

— 

10 

— 

mm 

— 

mm 

— 


tS1 

Set-up Time (ADS, WE, CS ) 

4 

— 

4 

— 

4 

— 

mm 

— 


tS2 

Set-up Time (Address, Input Data) 

5 

— 

5 

— 

mm 

— 

6 

— 


tHI 

Hold Time (CSl- Input Data) 

1 

— 

1 

— 

1 

— 

1 

— 


tH2 

Hold Time (CST, WE, Address) 

2 

— 

2 

— 

2 

— 

2 

— 


tADSH 

Hold Time (^) 

■Bi 

— 

3 

— 

wm 

— 

3 

— 

KM 

tCD 

Clock to Data Valid 

— 

14 

— 

19 

— 

mm 

— 

mm 

KM 

tDC 

Data Valid After Clock 

3 

— 

4 

— 

4 

— 

5 

— 

1^9 

tOE 

Output Enable to Output Valid 

— 

7 

— 

8 

— 

wm 

— 

mm 

13 

tOLZ 

Output Enable to Output in Lo-Z'^'^> 

2 

— 

2 

— 

2 

— 

mm 

— 


tOHZ 

Output Disable to Output in Hi-Z*^'^> 

— 

7 

— 

8 

— 

9 

— 

■■ 




NOTES: 2834tbiio 

1 . Preliminary specifications only. 

2. Transition is measured ±200mV from low or high impedance voltage with load (See AC Test Conditions, Figure 2). 

3. This parameter is guaranteed by design but not tested. 
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IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE) 

CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF BURST READ CYCLE 



NOTES: 

1 . If goes low during a burst cycle, a new address will be loaded and another burst cycle will^ started. 

2. If CS is taken inactive during a burst read cycle, the burst counter will discontinue counting until CS input again goes active. The timing of the CS input 

for this control of the burst counter must satisfy setup and hold paramet^ ts and tn. _ 

3. A-Data from input address. B-Data from input address except Ao is now Ao. C-Data from input address except Ai is now Ai . D-Data from input 
address except Ao and Ai are now Ao and Ai. 


TIMING WAVEFORM OF WRITE CYCLE 


— tCYC ►! 

tCH— I _ 


CLK 

p ts 

■ tCL *- 
/ 



^ \ 

/ 

' \ / 

' \ / 

' \ 

ADS 'v 








1 • 






ADDRESS ■ ) 

1 ^ n 






ts 

"V 





^ ) 












cs” “ ^ 





i DATAim 

:valid) 










OE ) 

r X 1 





u » 

'1 

tOLZ 1 





DAIAnUT ' 

niian-z. 1 







\ 





2834 dtw 06 


NOTES: 

1 . OE Must be taken inactive at least as long as toHZ + ts before the second rising clock edge of write cycle. 

2. CS timing is the same as any synchronous signal when used to block writes or to stop the burst count sequence. 
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IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE) 

CMOS SECONDARY CACHE MODULE FOR THE INTEL I486 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF BURST WRITE CYCLE 



2834 drw 07 


NOTES: 

1 . OE Must be taken inactive at ieast as iong as toHZ + ts before the second rising clock edge of write cycie. 

2. A-Data to be written to original input address. _ 

B-Data to be written to original input address except Ao is now Ao. 

C-Data to be written to original input address except Ai is now Ai. _ _ 

D -Data to be written to originai input address except Ao and Ai are now Ao and Ai. 

3. If ADS goes low during a burst cycie, a new address wiil be loaded, and another burst cycle will be started. 

4. If CS is taken inactive during a burst write cycle the burst counter will discontinue counting until the CS input again goes active. The timing of the CS input 
for this control of the burst counter must satisfy setup and hold parameters tsand tH. CS timing is the same as any synchronous signal when used to block 
writes or to stop the burst count sequence. 


B 
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IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE) 

CMOS SECONDARY CACHE MODULE FOR THE INTEL I486 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 
IDT7MP6085 





BACK VIEW 


IDT7MP6087 



2834 dm 08 


0| 




N 




i°j 

[-lumuimumiimiiimiDDiDiiii 


imiiiiiiimiiiiiiimiiimmumii I 


BACK VIEW 7 

PIN 1 2834 dm 09 
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Integrated Device Technology, Inc. 


128KB SECONDARY CACHE 
MODULE FOR THE INTEL™ i486™ 


PRELIMINARY 

IDT7MB6089 


FEATURES: 

• Pin compatible with the Intel 485Turbocache™ 82485MB 

• 128KB direct mapped, write-through, non-sectored, zero 
wait-state secondary cache module 

• Ideal for use with i486-based systems with an Intel 
485Turbocache socket 

• Uses the IDT71 589 32K x 9 CacheRAM™ with burst 
counter and self-timed write and the IDT71 B74 cache-tag 
RAM 

• Operates with external i486 speeds of up to 33MHz 

• DMA snooping is supported 

• 485Turbocache write protect strap, chip select and 
backoff features are not supported 

• 113 lead FR-4 QIP (Quad in-Line Package) 

• Single 5V (±5%) power supply 

• Multiple GND pins and decoupling capacitors for maxi- 
mum noise immunity 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MB6089 is a pin compatible replacement for the 
Intel 485Turbocache™ 82485MB. The module is a 128KB 
direct mapped, write-through, non-sectored, zero wait-state 
secondary cache and is ideal for use with many i486-based 
systems that have an Intel 485Turbocache socket. The 
IDT7MB6089 uses four IDT71 589 32K x 9 CacheRAMs and 
two IDT71B74 8K x 8 cache-tag RAMs in plastic surface 
mount packages mounted on a multilayer epoxy laminate 
(FR-4) board along with logic for cache control. Extremely 
high speeds are achieved using IDT’s high performance, high 
reliability BiCEMOS™ and DEMOS™ technologies. 

An internal burst address counter accepts the first cycle 
address from the processor and then cycles through the 
adjacent four locations using the i486's burst refill sequence 
on appropriate rising edges of the system clock. 

The quad in-line package (QIP) package configuration 
allows 113 leads to be placed on a package 2.8 inches long 
by 2.0 inches wide and 0.25 inches tall. All inputs and outputs 
of the IDT7MB6089 are TTL compatible and operate from a 
single 5V power supply. 


FUNCTIONAL BLOCK DIAGRAM 




BiCEMOS, CEMOSand CacheRAM are trademarks of Integrated Device Technology, Inc. 
Intel, 485Turt>ocache and i486 are trademarks of Intel Corp. 


COMMERCIAL TEMPERATURE RANGE 


APRIL 1992 


©1992 Integrated Device Technology, Inc. 


7.36 


DSC-7086/1 

1 














IDT7MB6089 

128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL I486 COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION^^) 


GND 

A1 • 

• 

A2 

RESET 

NCP) 

A4 

• 

• 

A5 

GND 

CLK 

B1 • 

• 

B2 

M/IO 

CRDY 

B4 

• 

• 

B5 

CKEN 

RESV 

Cl • 

• 

C2 

FLUSH 

CBRDY 

C4 

• 

• 

05 

BRDYO 

BLAST 

D1 • 

• 

D2 

EADS 

Vcc 

D4 

• 

• 

D5 

SKEN 

NC® 

El • 

• 

E2 

Vcc 

WP 

E4 

• 

• 

E5 

START 

ADS 

FI • 

• 

F2 

W/R 

Do 

F4 

• 

• 

F5 

GND 

GND 

G1 • 

• 

G2 

NC<2> 

D2 

G4 

• 

• 

G5 

Di 

BE) 

HI • 

• 

H2 

B& 

GND 

H4 

• 

• 

H5 

D3 

BE2 

11 • 

• 

12 

BE3 

Ds 

14 

e 

e 

15 

D4 

A2 

J1 • 

• 

J2 

GND 

D? 

J4 

• 

• 

J5 

De 

Vcc 

K1 • 

• 

K2 

As 

Da 

K4 

• 

• 

K5 

GND 

A4 

LI • 

• 

L2 

As 

Dio 

L4 

• 

• 

L5 

D9 

As 

Ml • 

• 

M2 

A? 

Vcc 

M4 

• 

• 

M5 

Dll 

As 

N1 • 

• 

N2 

Aa 

D13 

N4 

• 

• 

N5 

D12 

Aio 

01 • 

• 

02 

Vcc 

Dis 

04 

• 

• 

05 

D14 

GND 

PI • 

• 

P2 

All 

Dpo 

P4 

• 

• 

P5 

GND 

Asi 

Q1 • 

• 

02 

A12 

Die 

04 

• 

• 

05 

Dpi 

A14 

R1 • 

• 

R2 

A13 

GND 

R4 

• 

• 

R5 

D17 

A15 

SI • 

• 

S2 

GND 

D19 

S4 

• 

• 

S5 

D18 

Ai7 

T1 • 

• 

T2 

A16 

D21 

T4 

• 

• 

T5 

D20 

A19 

U1 • 

• 

U2 

A18 

D22 

U4 

• 

• 

U5 

Vcc 

Vcc 

VI • 

• 

V2 

A20 

D24 

V4 

• 

• 

V5 

D 23 

A22 

W1 • 

• 

W2 

A21 

GND 

W4 

• 

e 

W5 

D 25 

A23 

XI • 

• 

X2 

Vcc 

D27 

X4 

• 

• 

X5 

D26 

A25 

Y1 • 

o 

Y2 

A24 

D29 

Y4 

• 

• 

Y5 

D28 

A27 

Z1 • 

0 

Z2 

A26 

D30 

Z4 

• 

• 

Z5 

D31 

A29 

AA1 • 

• 

AA2 

A28 

DP2 

AA4 

• 

• 

AA5 

DP3 

GND 

BB1 • 

• 

BB2 

A30 

PRSN BB3 • Vcc 

BB4 

• 

• 

BBS 

GND 


Wir 2838drw02 

NOTE: TOP VIEW 

1 . Pins El , G2, and A4 are BOFF, WPSTRP, and CSon the Intel 485Turbocacherespectiv6ly. These signals are not used by the IDT7MB6089 and are N.C. 
(No Connect), 


PIN NAMES 


Symbol 

Parameter 

Type 


Description 

CLK 

CLOCK 

Input 

N/A 

This input is the timing reference for all of the IDT7MB6089’s functions. 

It is the same as the i486 CLK input. 

RESET 

RESET CACHE 

Input 

High 

A synchronous positive-true reset input, which invalidates all cache 
locations and resets the cache control logic. 

ADS 

ADDRESS STROBE 

Input 

Low 

ADS is connected to the ADS# pin of the i486 CPU. It is used by the 
IDT7MB6089 to start any read or write cycle. 

M/To 

MEMORY/IO 

Input 

N/A 

This pin is used by the i486 to indicate whether the current cycle is a 
memory or I/O cycle. I/O cycles are not cacheable by the IDT7MB6089. 

W/R 

WRITE/READ 

Input 

N/A 

Write cycles are indicated by a high level on this pin, and read cycles are 
indicated by a low level. 

START 

MEMORY START 

Output 

Low 

During acache read miss cycle or a write cycle, the START pin signals that 
the main memory system should service the current access. 

BRDYO 

BURST READY OUT 

Output 

Low 

This the IDT7MB6089’s means of signaling to the i486 that cache data is 
ready to be sampled. 

CBRDY 

CACHE BURST READY IN 

Input 

Low 

This is the system input to the IDT7MB6089 to let the cache know that a 
main memory cache word is ready to be sampled by the CPU and the 
1DT7MB6089 during a burst access. 

CRDY 

CACHE READY IN 

Input 

Low 

CRDY signals to the IDT7MB6089 and the i486 that the main memory 
data is valid during a non-burst access. Another ADS must be generated 
by the CPU to fetch other words of that cache line from main memory. 


2838 tbi 01 
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COMMERCIAL TEMPERATURE RANGE 


BLAST 

BURST LAST 

Input 

Low 

This i486 output indicates to the IDT7MB6089 cache control logic that the 
current cycle is the last cycle of a cache burst. 

BOFF 

BACKOFF 

N/A 

N/A 

This signal is not used by the IDT7MB6089. 

PRSN 

PRESENCE 

Output 

Low 

This pin is hardwired to ground. It tells the system logic that the 
IDT7MB6089 is plugged into the system. 

A 2 -A 31 

PROCESSOR ADDRESSES 

Input 

N/A 

These are the address inputs to the IDT7MB6089. The IDT7MB6089 
requires that these signals be valid for the duration of any cache cycle. 

BE 0 -BE 3 

BYTE ENABLE 

Input 

Low 

The byte enable inputs are sampled only during CPU write cycles and are 
only used to control byte writes to valid cache lines during write hit cycles. 
The timing is the same as for the address input pins. 

CS 

CHIP SELECT 

N/A 

N/A 

This signal is not used by the IDT7MB6089. 

Do-Dai 

PROCESSOR DATA LINES 

I/O 

N/A 

These are the data inputs from eitherthe i486 or the system memory. Do- 
D7 define the least significant byte while D 24 -D 31 define the most signifi- 
cant byte. 

DP0-DP3 

DATA PARITY 

I/O 

N/A 

These are the parity bits from eitherthe i486 or the system memory. The 
timing requirements are the same as the data lines. 

CKEN 

CACHE ENABLE TO CPU 

Output 

Low 

This signal is the cache enable signal generated by the IDT7MB6089. 
The IDT7MB6089 will always assert CKEN during T1 cycles and during 
read hit cycles before the last BRDYO. The IDT7MB6089 will not assert 
CKEN during read miss cycles. 

SKEN 

SYSTEM CACHE ENABLE 

Input 

Low 

This signal is generated by the system to indicate that a line is cacheable. 
The IDT7MB6089 will look for SKEN to be active during the cycle before 
the first word transfer and the cycle before the last word transfer of a line 
fill. 

FLUSH 

FLUSH CACHE 

Input 

Low 

This signal causes the IDT7MB6089 to invalidate its entire cache con- 
tents. 

WP 

WRITE PROTECT 

Input 

High 

The write protect input is only sampled during write cycles. If this signal 
is asserted during a write hit cycle, the current cache data will not be 
overwritten. 

WPSTRP 

WRITE PROTECT STRAP 

N/A 

N/A 

This signal is not used by the IDT7MB6089. 

EADS 

VALID EXTERNAL ADDRESS 

Input 

Low 

This signal indicates that an invalidation address is present on the 
IDT7MB6089 address bus. 
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COMMERCIAL TEMPERATURE RANGE 


FUNCTIONAL DESCRIPTION: 

BASIC OPERATION 

All operations of the IDT7MB6089 fall into the following 
cycles: reset, read hit, read miss, write hit, write miss and 
invalidation. For proper operation during any of the above 
cycles (except reset) the address to the 1 DT7M B6089 must be 
held v^d for the duration of the cycle. For read or write cycles, 
the M/IO pin must be held high for the duration of the cycle, or 
the IDT7MB6089 will consider the cycle an l/0_cycle (which is 
not cacheable by the IDT7MB6089). The W/R pin must also 
be held valid for the duration of the read or writecycle. For 
reset and invalidation cycles the state of the M/10 and W/R 
pins are not checked. 

RESET 

The IDT7MB6089 is reset when RESET is asserted. As- 
serting RESET will invalidate the entire contents of the cache, 
and reset the control logic of the cache. If RESET is asserted, 
no other control signals will be recognized. 

READ MISS _ 

A read c^le is initiated by the assertion of ADS with M/IO 
high and W/R low. At the initiation of the cycle, the I DT7MB6089 
begins its tag look-up. If the input address is not contained in 
the ca che, a m iss has occurred. The IDT7MB6089 will then 
assert START and wait for the main memory system to service 
the current access. The IDT7MB6089 considers th e data 
returned from the main memory syste m as cac he able if SKEN 
is asserted at least one cycle before CBRDY or CRDY is as- 
serted. 

After it is determined that the current line is cacheable, the 
IDT7MB6089 invalidates a line in the cache and waits for t he 
main m emory system to return data. With each CBRDY or 
CRDY assertion, a new data word is loaded into the cache. 


READ HIT 

A read hit cycle is initiated in the same manner described 
above for a read miss cycle. But in this case when the 
1DT7MB6089 does its tag look-up, the input address is con- 
tained in the cache indicating a read hit. The 1DT7MB6089 will 
transfer a line of data with the first word being valid in the first 
T2 cycle. The IDT7MB6089 then t ransfers a new data word 
in each subsequent T2 cycle until B LAST is asserte d to the 
module. ThelDT7MB6089alsoforcesSTARThighandBRDYO 
low starting in the first T2 cycle and w ill hold them at those 
levels for subsequent T2 cycles. CKEN is asserted during the 
T 1 cycle and again in the second and subsequent T2 cycles. 

WRITE MISS 

Since the IDT7MB6089 is a write through cache, write 
misses are ignored. 

WRITE HIT _ 

A write cycle is initiated by the assertion of ADS with M/IO 
high and W/R high. At the initiation of the cycle, the 
IDT7MB6089 begins its tag look-up. If the input address is 
contained in the cache, the cache contents will be updated in 
the first T2 cycle if the WP input is low. If the WP input is high 
during a write hit the line is seen as write protected and the 
write is ignored. 

INVALIDATION 

An invalidation is initiated by the assertion of EADS in a Ti 
orTI cycle. At the initiation of an invalidation, the IDT7MB6089 
begins its tag look-up. If the line is found in the cache, the line 
will be invalidated. The IDT7MB6089 requires two cycles after 
the assertion of EADS to invalidate a line; therefore, invali- 
dations can only occur every third cycle. Invalidations will be 
ignored by the IDT7MB6089 during T2 cycles. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

ra 

Tbias 

Temperature Under Bias 

-1 0 to +85 

m 

Tstg 

Storage Temperature 

-55 to +125 

rai 

lour 

DC Output Current 

50 

mA 


NOTE: 2838 tbi 03 

Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied. 
Exposure to absoiute maximum rating conditions for extended periods may 
affect reiiability. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 





Vcc 

Supply Voltage 

4.75 

jj^QI 

5.25 

V 

GND 

Supply Voltage 

0 

0 

0.0 

V 

VIH 

Input High Votage 

2.2 

— 

6.0 

V 

ViL 

Input Low Voltage 

-0.50 

— 

0.8 

V 


NOTE: 2838 tbI 04 

1 . VIL = -3.0V for pulse width less than 5ns. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

1 Ambient Temperature 

GND 

1 Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 5% 


2838 tbi 05 
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COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 5%, Ta = 0°C to 70°C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Unit 

mg 

Input Leakage Current 
(Address) 

Vcc = Max, ViN = GND to Vcc 

— 

30 

pA 


Input Leakage Current 
(Data) 

Vcc = Max, ViN = GND to Vcc 

- 

10 

pA 



Vcc = Max, ViN = GND to Vcc 

— 

50 

pA 

mmm 

Input High Current (Control) 

Vcc = Max, ViN = Vcc 

— 

1.0 

mA 

mssm 

Input Low Current (Control) 

Vcc = Max, ViN = GND 

— 

260 

pA 

IM 

Output Leakage Current 

VouT = OV to Vcc, Vcc = Max. 

— 

10 

pA 

Void 

Output Low Voltage (Data) 

loL = 8mA, Vcc = Min. 

— 

0.4 

V 

VOLC 

Output Low Voltage (Control) 

loL = 12mA, Vcc = Min. 

— 

0.5 

V 

VOHD 

Output High Voltage (Data) 

loH = -4mA, Vcc = Min. 

2.4 

— 

V 

VOHC 

Output High Voltage (Control) 

loH = -2mA, Vcc = Min. 

2.4 

— 

V 

Icc 

Operating Power 

Supply Current 

Vcc = Max., CS< ViL, 
f = fMAX, Outputs Open 

— 

1900 

mA 


2838 tbi 06 


CAPACITANCE<^^ 

(Ta = +25“C, f = 1 .0 MHz) 


Symbol 

ParameteH^' 

Condition 

Max. 

Unit 

CiN 

Input Gapacitance 
(Address) 

ViN = OV 

25 

PF 

CiN 

Input Gapacitance 
(Gontrol) 

ViN = OV 

25 

pF 

CiN 

Input Gapacitance 
(CLK) 

ViN = OV 

40 

pF 

CiN 

Input Gapacitance 
(ADS) 

ViN = OV 

40 

pF 

Gout 

Output Gapacitance 
(BRDYO) 

ViN = OV 

40 

pF 

Gout 


ViN = OV 

15 

Pf" 

Gi/o 

Data I/O Gapacitance 

VOUT = OV 

10 

PF 


NOTE; 2838tbl07 

1 . These parameters are guaranteed by design but not tested. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2838 tbI 08 


+5V 


: 480n 


DATAout- 


255nS isOpF 


/77 

Figure 1. Output Load 


+5V 


:48on 


DATAout- 


25512 : 


iSpF* 


Figure 2. Output Load 
(for toHZ, tcHZ, toLZ and tciz) 


’including scope and jig 
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AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 5%, Ta = 0° to +70°C) 


Symbol 

Name 

7MB6089SxxK 


33MHz 

25MHz 

Min. 

Max. 

Min. 

Max. 

Unit 

ti 

Clock Period 

30 

— 

40 

— 

ns 

t2 

Clock High Time 

11 

— 

14 

— 

ns 

t3 

Clock Low Time 

11 

— 

14 

— 

ns 

t4 

A 2 -A 31 , BE 0 -BE 3 Setup Time 

13 

— 

17 

— 

ns 

15 

A 2 -A 31 , BBd-BB Hold Time 

(see note 1) 

— 

(see note 1) 

— 

ns 

t6 

ADS, M/To, W/R Setup Time 

13 

— 

20 

— 

ns 

17 

ADS Hold Time 

3 

— 

3 

— 

ns 

13 

M/IO, W/R Hold Time 

(see note 1) 

— 

(see note 1) 

— 

ns 

t9 

BLAST Setup Time 

9 

— 

10 

— 

ns 

t10 

BLAST Hold Time 

3 

— 

3 

— 

ns 

til 

CRDY, CBRDY Setup Time 

11 

— 

11 

— 

ns 

112 

CRDY, CBRDY Hold Time 

3 

— 

3 

— 

ns 

tl3 

SKEN Setup Time 

9 

— 

9 

— 

ns 

f14 

SKEN Hold Time 

3 

— 

3 

— 

ns 

t15 

D 0 -D 31 , Dpo-Dp 3 Setup Time 

5 

— 

5 

— 

ns 

t16 

D 0 -D 31 , Dpo-Dp 3 Hold Time 

3 

— 

3 

— 

ns 

t17 

EADS Setup Time 

9 

— 

9 

— 

ns 

t18 

EADS Hold Time 

3 

— 

3 

— 

ns 

t19 

A 4 -A 31 Setup Time (Snoop) 

6 

— 

6 

— 

ns 

120 

A 4 -A 31 Hold Time (Snoop) 

67 

— 

87 

— 

ns 

121 

RESET, FLUSH Setup Time 

9 

— 

9 

— 

ns 

122 

RESET, FLUSH Hold Time 

3 

— 

3 

— 

ns 

123 

RESET, FLUSH Pulse Width 

80 

— 

80 

— 

ns 

124 

BRDYO Valid 

— 

16 

— 

22 

ns 

125 

CKEN Valid 

— 

15 

— 

18 

ns 

126 

START Valid 

— 

16 

— 

22 

ns 

127 

D 0 -D 31 , Dpo-Dp 3 Valid (Read Hit) 

— 

24 

— 

30 

ns 

128 

WP Setup Time 

15 

— 

15 

— 

ns 

129 

WP Hold Time 

— 

3 

— 

3 

ns 


NOTE: _ 2838tbl09 

1 . The address, M/10 and W/R inputs to the IDT7MB6089 must be held valid for the duration of the read, write or invalidation cycle. 
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COMMERCIAL TEMPERATURE RANGE 



NOTE: 2838 drw 05 

1 . RESET is held LOW, FLUSH is held HIGH. 









IDT7MB6089 

128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL I486 COMMERCIAL TEMPERATURE RANGE 



1 . If EAD S and ADS are asserted simultaneously, ADS is ignored. 

2. EADS is only recognized when the cache is idle (Ti) or at the beginning of a CACHE cycle (T1 ). EADS is ignored while the cache is processing any 


other request. 

TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE 



NOTE: 2838 drw 08 

1. RESET is held LOW, FLUSH is held HIGH. 
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NOTES: 

1. RESET is held LOW, FLUSH is held HIGH. 

2. For a write hit, data in the IDT7MB6089 is updated. 

3. For a write protected write hit, the data in the IDT7MB6089 is not updated. 
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PRELIMINARY 

IDT7MB6091 



128KB SECONDARY CACHE 
MODULE FOR THE INTEL™ i486™ 


FEATURES: 

• Pin compatible with the Intel 485Turbocache™ 82485MB 

• 128KB direct mapped, write-through, non-sectored, zero 
wait-state secondary cache module 

• Ideal for use with i486-based systems with an Intel 
485Turbocache socket 

• Uses the IDT71589 32K x 9 CacheRAM™ with burst 
counter and self-timed write and the IDT71 B74 cache-tag 
RAM 

• Operates with external i486 speeds of up to 33MHz 

• Concurrent snooping is supported 

• 485Turbocache write protect strap feature is not sup- 
ported 

• 113 lead FR-4 QIP (Quad in-Line Package) 

• Single 5V (±5%) power supply 

• Multiple GND pins and decoupling capacitors for maxi- 
mum noise immunity 

• Inputs/outputs directly TTL compatible 


DESCRIPTION: 

The IDT7MB6091 is a pin compatible replacement for the 
Intel 485Turbocache™ 82485MB. The module is a 128KB 
direct mapped, write-through, non-sectored, zero wait-state 
secondary cache and is ideal for use with many i486-based 
systems that have an Intel 485Turbocache socket. The 
IDT7MB6091 uses four IDT71589 32Kx9CacheRAMs, two 
IDT71 B74 8K X 8 cache-tag RAMs and two IDT74FCT16373 
Double-Density™ 16-bit latches in plastic surface mount 
packages mounted on a multilayer epoxy laminate (FR-4) 
board along with logic for cache control. Extremely high 
speeds are achieved using IDT’s high performance, high 
reliability BiCEMOS™ and DEMOS™ technologies. 

An internal burst address counter accepts the first cycle 
address from the processor and then cycles through the 
adjacent four locations using the i486's burst refill sequence 
on appropriate rising edges of the system clock. 

The quad in-line package (QIP) package configuration 
allows 113 leads to be placed on a package 2.9 inches long 
by 2.0 inches wide and 0.25 inches tall. All inputs and outputs 
of the IDT7MB6091 are TTL compatible and operate from a 
single 5\/ power supply. 


FUNCTIONAL BLOCK DIAGRAM 




2844 drw 01 


BiCEMOS, CEMOS, CacheRAM and Double-Density are trademarks of Integrated Device Technology, Ina 
Intel, 485Turbocache and i486 are trademarks of Intel Corp. 


COMMERCIAL TEMPERATURE RANGE 
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©1992 Integrated Device Technology, Inc. 
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PIN CONFIGURATION^^) 


GND 

A1 • 

• 

A2 

RESET 

OS 

A4 

• 

• 

A5 

GND 

CLK 

B1 • 

. • 

B2 

M/10 

CRDY 

B4 

• 

• 

B5 

CKEN 

RESV 

Cl • 


C2 

FLUSH 

CBRDY 

04 

• 

• 

C5 

BRDYO 

BLAST 

D1 • 

• 

D2 

EADS 

Vcc 

D4 

• 

• 

D5 

SKEN 

BOFF 

El • 

• 

E2 

Vcc 

WP 

E4 

• 

• 

E5 

START 

ADS 

FI • 


F2 

W/R 

Do 

F4 


• 

F5 

GND 

GND 

G1 • 

• 

G2 

NC<2) 

D2 

G4 

• 

• 

G5 

Di 

B& 

HI • 


H2 

BB 

GND 

H4 

• 

• 

H5 

D3 

BE2 

11 • 

• 

12 

BEa 

Ds 

14 

• 

■ 

15 

D4 

A2 

J1 • 

• 

J2 

GND 

D7 

J4 

• 

• 

J5 

De 

Vcc 

K1 • 


K2 

A3 

Da 

K4 

• 

• 

K5 

GND 

A4 

LI •. 

• 

L2 

As 

Dio 

L4 

• 

• 

L5 

D9 

Ae 

M1 • 

• 

M2 

A? 

Vcc 

M4 

• 

• 

M5 

D 11 

As 

N1 • 

• 

N2 

As 

D13 

N4 

• 

• 

N5 

D12 

Aio 

01 • 

• 

02 

Vcc 

D15 

04 

• 

• 

05 

D14 

GND 

P1 • 

• 

P2 

A 11 

Dpo 

P4 

• 

• 

P5 

GND 

Asi 

Q1 • 

• 

02 

A12 

Die 

04 

• 

• 

05 

Dpi 

A14 

R1 • 

• 

R2 

A13 

GND 

R4 

• 

• 

R5 

Di7 

Ai5 

SI • 

• 

S2 

GND 

D19 

S4 

• 

• 

S5 

D18 

At 7 

T1 • 

• 

T2 

A16 

D 2 I 

T4 

• 

• 

T5 

D 20 

A19 

U1 • 

• 

U2 

A18 

D 22 

U4 

• 

• 

U5 

Vcc 

Vcc 

V1 • 

• 

V2 

A 20 

D 24 

V4 

• 

• 

V5 

D 23 

A 22 

W1 • 

• 

W2 

A 21 

GND 

W4 

• 

• 

W5 

D 25 

A 23 

X1 • 

• 

X2 

Vcc 

D 27 

X4 

• 

• 

X5 

D26 

A 25 

Y1 • 

• 

Y2 

A 24 

D 29 

Y4 

• 

• 

Y5 

D 28 

Nil 

Z1 • 

• 

Z2 

A26 

D30 

Z4 

• 

• 

Z5 

D 3 I 

A 29 

AA1 • 

• 

AA2 

A 28 

DP2 

AA4 

• 

• 

AA5 

DP3 

GND 

BB1 • 

• 

BB2 

A30 

PRSN BB3* Vcc 

BB4 

• 

• 

BB5 

GND 


QIP 2844 dm 02 

NOTE: TOP VIEW 

1 .Pin G2 is WPSTRP on the Intel 485Turbocache. This signal is not used by the IDT7MB6091 and is N.C. (No Connect). 


PIN NAMES 


Symbol 

Parameter 

EBB 


Description 

CLK 

CLOCK 

Input 

N/A 

This input is the timing reference for all of the IDT7MB6091’s functions. 

It is the same as the i486 CLK input. 

RESET 

RESET CACHE 

Input 

High 

A synchronous positive-true reset input, which invalidates all cache 
locations and resets the cache control logic. 

Ws 

ADDRESS STROBE 

Input 

Low 

ADS is connected to the ADS# pin of the i486 CPU. It is used by the 
IDT7MB6091 to start any read or write cycle. CS must be asserted for 
ADS to be recognized. 

M/lO 

MEMORY/IO ' 

Input 

N/A 

This pin is used by the i486 to indicate whether the current cycle is a 
memory or I/O cycle. I/O cycles are not cacheable by the IDT7MB6091 . 

W/R 

WRITE/READ 

Input 

N/A 

Write cycles are indicated by a high level on this pin, and read cycles are 
indicated by a low level. 

START 

MEMORY START 

Output 

Low 

During a cache read miss cycle or a write cycle, the START pin signals that 
the main memory system should service the current access. 

BRDYO 

BURST READY OUT 

Output 

Low 

This the IDT7MB6091 ’s means of signaling to the i486 that cache data is 
ready to be sampled. 

CBRDY 

CACHE BURST READY IN 

Input 

Low 

This is the system input to the IDT7MB6091 to let the cache know that a 
main memory cache word is ready to be sampled by the CPU and the 
IDT7MB6091 during a burst access. 

CRDY 

CACHE READY IN 

Input 

Low 

CRDY signals to the IDT7MB6091 and the i486 that the main memory 
data is valid during a non-burst access. Another ADS must be generated 
by the CPU to fetch other words of that cache line from main memory. 


2844tbl01 


7.37 


2 




















































IDT7MB6091 

128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 


COMMERCIAL TEMPERATURE RANGE 


BLAST 

BURST LAST 

Input 

Low 

This i486 output indicates to the IDT7MB6091 cache control logic that the 
current cycle is the last cycle of a cache burst. 

BOFF 

BACKOFF 

Input 

Low 

This signal is used to stall the IDT7MB6091 . The 1DT7MB6091 will also 
put its data bus into a high-impedance state. The 1DT7MB6091 will only 
recognize invalidation cycles when BOFF is asserted. 

PRSN 

PRESENCE 

Output 

Low 

This pin is hardwired to ground. It tells the system logic that the 
IDT7MB6091 is plugged into the system. 

A 2 -A 31 

PROCESSOR ADDRESSES 

Input 

N/A 

These are the address inputs to the IDT7MB6091 . 

B&-BE3 

BYTE ENABLE 

Input 

Low 

The byte enable inputs are sampled only during CPU write cycles and are 
only used to control byte writes to valid cache lines during write hit cycles. 
The timing is the same as for the address input pins. 

CS 

CHIP SELECT 

Input 

Low 

Chip select can be used for depth expansion. CS must be low for EADS 
or ADS to be recognized by the IDT7MB6091 . 

D 0 -D 31 

PROCESSOR DATA LINES 

I/O 

N/A 

These are the data inputs from either the i486 or the system memory. Do- 
D? define the least significant byte while D 24 -D 31 define the most signifi- 
cant byte. 

Dpo-DP3 

DATA PARITY 

I/O 

N/A 

These are the parity bits from either the i486 or the system memory. The 
timing requirements are the same as the data lines. 

CKEN 

CACHE ENABLE TO CPU 

Output 

Low 

This signal is the cache enable signal generated by the IDT7MB6091 . 
The IDT7MB6091 will always assert CKEN during T1 cycles and during 
read hit cycles before the last BRDYO. The IDT7MB6091 will not assert 
CKEN during read miss cycles. 

SKEN 

SYSTEM CACHE ENABLE 

Input 

Low 

This signal is generated by the system to indicate that a line is cacheable. 
The IDT7MB6091 will look for SKEN to be active during the cycle before 
the first word transfer and the cycle before the last word transfer of a line 
fill. 

FLUSH 

FLUSH CACHE 

Input 

Low 

This signal causes the IDT7MB6091 to invalidate its entire cache con- 
tents. 

WP 

WRITE PROTECT 

Input 

High 

The write protect input is only sampled during write cycles. If this signal 
is asserted during a write hit cycle, the current caofie data will not be 
overwritten. 

WPSTRP 

WRITE PROTECT STRAP 

N/A 

N/A 

This signal is not used by the IDT7MB6091 . 

EADS 

VALID EXTERNAL ADDRESS 

Input 

Low 

This signal indicates that an invalidation address is present on the 
1DT7MB6091 address bus. CS must be low for EADS to be recognized 
by the IDT7MB6091. 


FUNCTIONAL DESCRIPTION: 

BASIC OPERATION 

The IDT7MB6091 is a complete secondary cache sub- 
system designed to replace the Intel Turbocache485. The 
IDT7M B6091 is designed to support zero wait state line reads, 
i.e. four words of data in five clocks. The 1DT7MB6091 
supports all of the following bus cycles: read hit, read miss, 
write hit, write miss, invalidation and backoff. ThelDT7MB6091 
also features single pin reset and cache flush capabilities. 

The IDT7MB6091 latches the address at the input of the 
module at the beginning of any read, write or invalidation 
cycle. The address remains latched for one cycle after the 
initiation of a read or write, and the address remains latched 
for two cycles after the initiation of an invalidation. 

RESET 

The IDT7MB6091 is reset when RESET is asserted. As- 
serting RESET will invalidate the entire contents of the cache, 
and reset the control logic of the cache. The cache will be 
reset regardless of the state of other control signals when 
RESET is asserted. 




FLUSH 

The entire c ache co ntents of the IDT7MB6091 is invali- 
dated when the FLUSH input is asserted. The cache will be 
invali dated re gardless of the sta te of other control signals 
when FLUSH is asserted. FLUSH will not reset the state of the 
cache control logic. 

READ 

The IDT 7MB 6091 recognizes the initiation of ^ead cycle 
when both ADS and CS are sampled low with M/IO high and 
W/R low. As soon as the address is valid at the input of the 
module, the IDT7MB6091 begins its tag look-up. If the input 
address is not contained in the cache, then a miss has 
occurred and the IDT7MB6091 will wait forthe main memory 
system to service the current access. If the input address is 
present in the cache, then a hit has occurred and the 
IDT7MB6091 will burst back a line of data to the CPU. 



If a read miss occurs the IDT7MB6091 asserts START in 
the first T2 cycle and then waits for the memory system to 
provide data. The IDT7MB6091 will consider the data r e- 
turned from the memory system as cachea bl e if SK EN is 
sampled low at least one cycle before CBRDY or CRDY is first 
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asserted. The IDT7MB6091 will load the data wor d return ed 
from th e memory system into the cache each time CBRDY or 
CRDY is sampled low. However, the IDT7MB6091 will only 
valida te the line of data returned from the memory system if 
SKEN is sampled low the cycle before the last data word is 
transfer red from th e memory system, i.e. the fourth time that 
CBRDY or CRDY is sampled low. T he line f ill is abo rted if 
BLASTissampledlow concurrent with CBRDYorCRDYbeing 
sampled low prior to the last data word transfer. 

The IDT7 MB6091 wi ll cons ider the data returned as non- 
cacheable if CBRDY or CRDY is sampled low before or con- 
currently with S KEN. Therefore, to avoid a potentia l perfor- 
m ance pe nalty, SKEN should not be asserted prior to CBRDY 
or CRDY if the data is considered non-cac heable , since the 
IDT7MB60 91 will in vali date a line of data if SKEN is sampled 
low before CBRDY or CRDY is sampled low during a read 
miss. 

The IDT7MB6091 requires that the read miss address (i.e. 
the address tha t was v alid at the beginning of the read cycle) 
is present when SK EN is sa mpled low at the beginning of a line 
fill and again when SKEN is sampled at the end of a line fill. 
The address must be valid because it is latched at these times 
to invalidate a line at the beginning of the fill and then to 
validate the line at the end of the line fill. When the address 
is latched at the end of the line fill, it will remain latched until 
the last data word of the line is written to the cache. 

If the IDT7MB6091 detects that the input address is con- 
tained in the cache, the IDT7MB6091 will supply data to the 
CPU. The IDT7MB6091 starts bursting data back to the CPU 
in the first T2 cycle. The IDT7MB6091 then tr ansfers a new 
data word in each subsequent T2 cycle until BLAS T is as- 
serted to the cac he. The IDT7MB6091 a lso for ces START 
high and BRDYO low in the first T2 cycle. CKEN is asserted 
during the T 1 cycle and again in the second and subsequent 
T2 cycles during a read hit. 

WRITE 

The IDT7MB6091 recognizes the initiation of a write cycle 


wh^n both ADS and CS are sampled low with M/IO high and 
W/R high. As soon as the address is valid at the input of the 
module, the IDT7MB6091 begins its tag look-up. If the input 
address is contained in the cache then a write hit has oc- 
curred, and the cache contents are updated in the first T2 
cycle if the WP input is low. If the WP input is high during a 
write hit, the line is seen as write protected and the write is 
ignored. If the input address is not contained in the cache then 
a write miss has occurred, the IDT7MB6091 ignores the write 
and the cache contents are not updated. 

INVALIDATION 

An invalidatio n is init iate d by t he simultaneous assertion of 
EAD S and CS. If EADS and ADSare asserted simultaneously, 
ADS is ignored since invalidations have priority. At the 
initiation of an invalidation, the IDT7MB6091 begins its tag 
look-up. If the line is found in the cache, the line will be 
invalidated. The I DT7MB6091 requires two cycles after the 
assertion of EADS to invalidate a line; therefore, invalidations 
can only occur every third cycle. The IDT7MB6091 ignores 
invalidations only if an address is currently latched in the 
address latch. Therefore, the IDT7MB6091 ignores invalida- 
tions at the following times: the c ycle aft er the initiation of a 
read or write cycle, the cycle after SKEN is fi rst sam pled low 
during a line fill, the cycle(s) after sampling SKEN low con- 
current with (or after) the third word transfer and prior to the 
fourth word transfer of a line fill, and the two cycles following 
a previous invalidation. 

BACKOFF 

A cache backoff is initiated by the assertion of BOFF. BOFF 
interrupts any other cache c ycle th at the IDT7MB6091 is 
servicing. The cycle after BOFF is sampled low, the 
IDT7MB6091 will float its data bus, and the ou tput control 
signals ar e driven t o their idle level s, i.e. CKEN low, START 
high and BRDYO high. When BOFF is asserted, the 
IDT7MB6091 ignores all cache cycles except for invalida- 
tions; however, the I DT7MB 6091 will sti ll recognize the as- 
sertion of RESET or FLUSH when BOFF is asserted. 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with Respect 
toGND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

la 

Tbias 

Temperature Under Bias 

-1 0 to +85 


Tstg , 

Storage Temperature 

-55 to +125 

o 

loUT 

DC Output Current 

50 

mA 


NOTE: 2M4tbl03 

Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for extended periods may 
affect reliability. 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 


■OH 


Bsm 

Vcc 

Supply Voltage 

4.75 

5.0 

5.25 

V 

GND 

Supply Voltage 

0 

0 

0.0 

V 

ViH 

Input High Votage 

2.2 

— 

6.0 

V 

ViL 

Input Low Voltage 

-0.5<') 

— 

0.8 

V 


NOTE: 2844 tbi 04 

1 . ViL = -3.0V for pulse width less than 5ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 5% 


2844 tbI 05 
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DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V + 5%, Ta = 0°C to 70°C) 


Symbol 

Parameter 

Test Condition 

Min. 

Max. 

Unit 


Input Leakage Current 
(A 2 - As) 

Vcc = Max, ViN = GND to Vcc 

— 

30 

pA 


Input Leakage Current 
(Data, A 2 - As, B& - BB) 

Vcc = Max. ViN = GND to Vcc 

- 

10 

pA 

^yH 


Vcc = Max, ViN = GND to Vcc 

— 

50 

pA 

Hnm 

Input High Current (Control) 

Vcc = Max, ViN = Vcc 

— 

1.0 

mA 

Him 

Input Low Current (Control) 

Vcc = Max, ViN = GND 

— 

260 

pA 

IM 

Output Leakage Current 

VouT = OV to Vcc, Vcc = Max. 

— 

10 

pA 

Void 

Output Low Voltage (Data) 

loL = 8mA, Vcc = Min. 

— 

0.4 

V 

VOLC 

Output Low Voltage (Control) 

loL = 12mA, Vcc = Min. 

— 

0.5 

V 

VOHD 

Output High Voltage (Data) 

loH = ^mA, Vcc = Min. 

2.4 

— 

V 

VOHC 

Output High Voltage (Control) 

loH = -2mA, Vcc = Min. 

2.4 

— 

V 

Icc 

Operating Power 

Supply Current 

Vcc = Max., CS< ViL, 
f = (MAX, Outputs Open 

— 

1900 

mA 


2844 tbi 06 


CAPACITANCE<^) 

(Ta = +25“C, f = 1 .0 MHz) 


Symbol 

Parameter*’) 

Condition 

Max. 

Unit 

CiN 

Input Gapacitance 
(A 2 • As) 

ViN " OV 

35 

PF 

CiN 

Input Gapacitance 
(Data, A2-3, BB-s) 

ViN = OV 

15 

PF 

CiN 

Input Gapacitance 
(Gontrol) 

ViN = OV 

25 

pF 

CiN 

Input Gapacitance 
(ADS, GLK) 

ViN = OV 

45 

pF 

Gout 

Output Gapacitance 
(BRDYO) 

ViN = OV 

40 

pF 

Gout 

Output Gapacitance 
(START, SKEN) 

> 

o 

II 

2 

> 

15 

pF 

Gi/o 

Data I/O Capacitance 

VOUT = OV 

10 

PF 


NOTE: 2044 tbI 07 

1 . These parameters are guaranteed by design but not tested. 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2844 tbi C8 


+5V 


:48on 


DATAout- 


255a> iSOpF 


Figure 1. Output Load 


+5V 


480n 


DATAout- 


255Q; 


±5pF* 


Figure 2. Output Load 
(for toHZ, tcHZ, toLZ and tcLz) 


'including scope and jig 
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AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0y + 5%, Ta = 0° to +70°C) 


Symbol 

Name 

7MB6091SXXK 


33MHz 

25MHz 

Min. 

Max. 

Min. 

Max. 

Unit 

ti 

Clock Period 

30 

— 

40 

— 

ns 

t2 

Clock High Time 

11 

— 

14 

— 

ns 

t3 

Clock Low Time 

11 

— 

14 

— 

ns 

t4 

A 2 -A 31 , BEo-BB Setup Time 

13 

— 

17 

— 

ns 

t5 

A 2 -A 31 , BEo-BB Hold Time 

10 

— 

10 

— 

ns 

t6 

A4-A31 Line Fill Setup Time 

5 

— 

5 

— 

ns 

t7 

ADS, M/lO, W/R Setup Time 

13 

— 

20 

— 

ns 

te 

ADS, M/lO, W/R Hold Time 

3 

— 

3 

— 

ns 

t9 

BLAST Setup Time 

g 

— 

10 

— 

ns 

tio 

BLAST Hold Time 

3 

— 

3 

— 

ns 

til 

CRDY, CBRDY Setup Time 

11 

— 

11 

— 

ns 

t12 

CRDY, CBRDY Hold Time 

3 

— 

3 

— 

ns 

t13 

SKEN Setup Time 

9 

— 

9 

— 

ns 

t14 

SKEN Hold Time 

3 

— 

3 

— 

ns 

t15 

D 0 -D 31 , Dpo-Dp 3 Setup Time 

5 

— 

5 

— 

ns 

tl6 

D 0 -D 31 , Dpo-Dp 3 Hold Time 

3 

— 

3 

— 

ns 

tl7 

EADS Setup Time 

9 

— 

9 

— 

ns 

tie 

EADS Hold Time 

3 

— 

3 

— 

ns 

. t19 

A 4 -A 31 Setup Time (Snoop) 

6 

— 

6 

— 

ns 

t20 

A 4 -A 31 Hold Time (Snoop) 

10 

— 

10 

— 

ns 

t21 

RESET, FLUSH Setup Time 

9 

— 

9 

— 

ns 

t22 

RESET, FLUSH Hold Time 

3 

— 

3 

— 

ns 

t23 

RESET, FLUSH Pulse Width 

80 

— 

80 

— 

ns 

t24 

BRDYO Valid 

— 

16 

— 

22 

ns 

t25 

CKEN Valid 

— 

15 

— 

18 

ns 

t26 

START Valid 

— 

16 

— 

22 

ns 

t27 

D 0 -D 31 , Dpo-Dp 3 Valid (Read Hit) 

— 

24 

— ■ 

30 

ns 

t28 

WP Setup Time 

15 

— 

15 

— 

ns 

t29 

WP Hold Time 

— 

3 

— 

3 

ns 

t30 

BOFF Setup Time 

9 

— 

10 

— 

ns 

t31 

BOFF Hold Time 

3 

— 

3 

~ 

ns 


NOTE: _ 2844 tbi 09 

1 . The address, M/IO and W/R inputs to the IDT7MB6091 must be held valid for the duration of the read, write or invalidation cycle. 
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NOTE; 2S44drw05 

1 . RESET is held LOW. FLUSH is held HIGH. BOFF is held HIGH. 


TIMING WAVEFORM OF A RESET OPERATION 
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'h*4*H 


NOTE: 

1. RESET is held LOW. FLUSH is held HIGH, BOFFis held HIGH. 
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TIMING WAVEFORM OF A WRITE HIT^^^ 

WRITE HIT‘^^ write PROTECTED WRITE HIT^^^ 




1 . RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 

2. For a write hit, data in the IDT7MB6091 is updated. 


3. For a write protected write hit, the data in the IDT7MB6091 is not updated. 
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PACKAGE DIMENSIONS 

TOP VIEW 




t 

PIN 1 
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128K BYTE CMOS 
SECONDARY CACHE MODULE 
FOR THE INTEL™ i486™ 


IDT7MP6086 


FEATURES: 

• 128K byte direct mapped secondary cache module 

• Uses the IDT71 589 32K x 9 CacheRAM™ with burst 
counter and self-timed write 

• Matches all timing and signals of the i486 processor 

• Operates with i486 speeds of up to 50MHz 

• 72 lead FR-4 SIMM (Single-in-Line Memory Module) 

• Single 5V (±5%) power supply 

• Multiple GND pins and decoupling capacitors for maxi- 
mum noise immunity 

• Inputs/outputs directly TTL compatible 

DESCRIPTION: 

The IDT7MP6086 is a 1 28K byte direct mapped secondary 
cache module, using four IDT71589 32K x 9 CacheRAMs in 
plastic surface mount packages mounted on a multilayer 
epoxy laminate (FR-4) substrate with gold-plated leads. Ex- 
tremely high speeds are achieved using IDT's high perform- 
ance, high reliability CEMOS™ technology. This module is 
designed to facilitate the implementation of the highest per- 


formance secondary caches for the i486 architecture while 
using low speed logic devices and consuming the minimum 
board space. 

The IDT7MP6086 contains a full set of write data and 
address registers. These registers are combined with the 
internal write abort logic to allow the processor to generate a 
self-timed write based upon a decision which can be left until 
the end of the write cycle. An internal burst address counter 
accepts the first cycle address from the processor and then 
cycles through the adjacent four locations using the i486's 
burst refill sequence on appropriate rising edges of the system 
clock. 

Three program identification pins are provided so that the 
system can uniquely identify the IDT7MP6086. 

Note that individual parity bits are grouped with their 
respective bytes, not all at the end. 

The SIMM package configuration allows 72 leads to be 
placed on a package 4.25 inches long, 0.55 inches tall and 
0.25 inches thick. The IDT7MP6086 is available with speed 
matching a 50MHz i486. All inputs and outputs of the 
1DT7MP6086 are TTL compatible and operate from a single 
5V power supply. 


FUNCTIONAL BLOCK DIAGRAM 



2835 drw01 



CEMOS and CacheRAM are trademarks of Integrated Device Technology, Inc. 

Intel and i466 are trademarks of Intel Corp. 

APRIL 1992 


COMMERCIAL TEMPERATURE RANGE 


<i01992 Integrated Device Technology, Inc. 
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PIN CONFIGURATION(^) 




1 

GND 

GND 

2 

3 

Vcc 

l/Oo 

4 

5 

l/Oi 

1/02 

6 

7 

1/03 

1/04 

8 

9 

I/Ob 

1/06 

10 

11 

1/07 

I/Ob 

12 

13 

WEO 

\A/E1 

14 

15 

1/09 

l/Oio 

16 

17 

l/Oii 

GND 

18 

19 

1/012 

I/0 13 

20 

21 

1/014 

I/015 

22 

23 

1/016 

1/017 

24 

25 

Ao 

Ai 

26 

27 

A2 

A3 

28 

29 

A4 

Ab 

30 

31 

Ae 

A7 

32 

33 

Ab 

ADS 

34 

35 

CLK 

Vcc 

36 





37 

GND 

OS 

38 

39 

OE 

As 

40 

41 

Aio 

All 

42 

43 

A12 

A13 

44 

45 

A14 

l/Ol8 

46 

47 

1/019 

I/O20 

48 

49 

I/021 

1/022 

50 

51 

I/023 

1/024 

52 

53 

I/025 

1/026 

54 

55 

GND 

WE2 

56 

57 

WE3 

1/027 

58 

59 

I/O28 

1/029 

60 

61 

1/O30 

1/031 

62 

63 

1/032 

1/033 

64 

65 

I/O34 

1/035 

66 

67 

PDO 

PD1 

68 

69 

PD2 

Vcc 

70 

71 

GND 

GND 

72 




2835 drw 02 

SIMM 
TOP VIEW 

NOTE: 

1 . Please consult the factory regarding program identification pins. 


PIN NAMES 


Ao-Au 

Address Inputs 

I/O 0 -I/O 35 

Data Input/Output 

cs 

Chip Select/Count Enable 

WEO-3 

Byte Write Enables 

OE 

Output Enable 


Address Status 

CLK 

System Clock 

PDO-2 

Program Identification 

GND 

Ground 

Vcc 

Power 


CAPACITANCE 

(Ta = +25'>C, f = 1 .0 MHz) 


Symbol 

Parameter'’) 

Condition 

Max. 

Unit 

CIN 

Input Capacitance 
(Data) 

VIN = ov 

13 

PF 

CiN 

Input Capacitance 
(Address & Control) 

VIN = OV 

42 

PF 

Cl/O 

Output Capacitance 

VOUT = ov 

13 

pF 


NOTE: 2835 tbi 02 

1 . This parameter is guaranteed by design but not tested. 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Value 

Unit 

Vterm 

Terminal Voltage with Respect 
to GND 

-0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°c 

Tbias 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2835 tbl03 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ± 5% 


2835 tbl04 


RECOMMENDED DC 
OPERATING CONDITIONS 


Symbol 

Parameter 





Vcc 

Supply Voltage 




V 

GND 

Supply Voltage 

0 

0 


V 

ViH 

1 

1 


— 


V 

ViL 

Input Low Voltage 

EEffl 

— 

0.8 

V 


NOTE: 2835tbl05 

1 . VIL = -3.0V for pulse \«idth less than 5ns. 


7.38 


2 




















IDT7MP6086 

128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL I486 


COMMERCIAL TEMPERATURE RANGE 


TRUTH TABLE 



Previous ADS 



WE 

CS 




CLK 

Address 

OE 

I/O 

Function 

T 

H 

L 

Valid Input 

X 

X 

— 

— 

Preset Address Counter 

T 

X 

H 

— 

— 

— 

— 

— 

Ignore External Address Pins 

t 

L 

X 

— 

— 

— 

— 

— 

Ignore External Address Pins 

T 

X 

H 

— 

— 

L 

— . 

— 

Sequence Address Counter 

t 

L 

X 

— 

— 

L 

— 

— 

Sequence Address Counter 

T 

X 

H 

— 

— 

H 

— 

— 

Suspend Address Sequencing 

T 

L 

X 

— 

— 

H 

— 

— 

Suspend Address Sequencing 

— 

— 

— 

— 

— 

— 

H 

Hi-Z 

Outputs Disabled 

— 

— 

— 

— 

H 

— 

L 

DATAout 

Read 

T 

X 

H 

— 

L 

L 

H 

DATAin 

Write 

T 

L 

X 

— 

L 

L 

H 

DATAin 

Write 

— 

— 

— 

— 

L 

L 

L 

— 

Not Aliowed 


NOTE: 2835tbl06 

H = HIGH 
L =LOW 
X = Don’t Care 
= Unrelated 

Hi-Z = High Impedance 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%,Ta = OX TO + 70X) 



Parameter 

Test Condition 

Min. 

Max. 

Unit 


Input Leakage Current 
(Address & Contol) 

Vcc = 5.5V, ViN = OV to Vcc 


40 

pA 

mun 

Input Leakage Current 
(Data) 

Vcc = 5.5V. ViN = OV to Vcc 



10 

pA 

|lLO| 

Output Leakage Current 

CS = ViH, VouT = OV to Vcc, Vcc = Max. 

— 

10 

pA 

VOL 

Output Low Voltage 

loL = 8mA, Vcc = Min. 

— 

0.4 

V 

VOH 

Output High Voltage 

lOH = ^mA, Vcc = Min. 

2.4 

— 

V 


2835tbl07 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%, Ta = OX to +70X) 



Parameter 

Test Condition 

50MHz'’> 

40MHz 

33MHz 

25MHz 

Unit 

Icci 

Operating Power 

Supply Current 

CS= VIL 

Outputs Open 

Vcc = Max., f = 0*^’ 


520 

520 

520 

mA 

|CC2 

Dynamic Operating 

Current 

CS= ViL 

Outputs Open 

Vcc = Max.,f = fMAX<^* 

1150 

960 

880 

800 

mA 


NOTES: 2835 tbi 03 

1 .Preliminary specification only. 

2. At t = fMAX, address and data inputs are cycling at the maximum frequency of read cycles of 1/tRC. f = 0 means no input lines change. 
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IDT7MP6086 

128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL I486 


COMMERCIAL TEMPERATURE RANGE 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2S35 tbi 09 


+5V 


+5V 


480n 


480n 


DATA OUT - 


255n< dz 50pF* 


DATA OUT - 


255n < := 5pF 


^77 2835 drw 03 

Figure 1. Output Load 


Figure 1. Output Load 
(for toHz, tcHZ, toLZ and tcLz) 


‘including scope and jig 


AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%, Ta = 0° to +70*C) 


Symbol 

Parameter 

7l\/IP6086SxxM 

Unit 

50 

40 MHz 

33 MHz 

25 MHz 









tCYC 

Clock Cycle Time 


— 

m 

— 


— 

HI 

— 


tCH 

Clock Pulse High 

8 

— 

10 

— 

11 

— 

WBM 

— 

KM 

tCL 

Clock Pulse Low 

8 

— 

10 

— 

11 

— 

mam 

— 


tsi 

Set-up Time (ADS, WE, CS ) 

4 

— 

4 

— 

4 

— 

5 

— 

KM 

tS2 

Set-up Time (Address, Input Data) 

5 

— 

5 

— 

5 

— 

6 

— 


tH1 

Hold Time (CSi Input Data) 

1 

— 

1 

— 

1 

— 

1 

— 


tH2 

Hold Time (CST, WE, Address) 

2 

— 

2 

— 

2 

— 

2 

— 

KM 

tADSH 

Hold Time (ADS) 

3 

— 

3 

— 

3 

— 

3 

— 

13 

tCD 

Clock to Data Valid 

— 

WBM 

— 

mm 

— 

mm 

— 

mm 

^3 

too 

Data Valid After Clock 

3 

— 

4 

— 

4 

— 

5 

— 

KM 

tOE 

Output Enable to Output Valid 

— 

7 

— 

8 

— 

9 

— 

mm 

^3 

tOLZ 

Output Enable to Output in Lo-Z'^’^* 

2 

— 

2 

— 

2 

— 

2 

— 

^3| 

tOHZ 

Output Disable to Output in Hi-Z<^'^> 

— 

7 

— 

8 

— 

9 

— 

10 

KM 


NOTES: 2835 tbMO 

1. Preliminary specifications only. 

2. Transition is measured ±200mV from low or high impedance voltage with load (Figure 2). 

3. This parameter is guaranteed, but not tested. 
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IDT7MP6086 

128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF BURST READ CYCLE 



NOTES: 

1. If ADS goes low during a burst cycle, a new address will be loaded and another burst cycle will be started. 

2. If CS is taken inactive during a burst read cycle, the burst counter will discontinue counting until CS input again goes active. The timing of the CS input 

for this control of the burst counter must satisfy setup and hold parametere ts and tH. _ 

3. A-Data from input address. B-Data from input address except Ao is now Ao. C-Data from input address except Ai is now Ai. D-Data from input 
address except Ao and Ai are now Ao and Ai. 


TIMING WAVEFORM OF WRITE CYCLE 



NOTES: 

1 . OE Must be taken inactive at least as long as toHZ + ts before the second rising clock edge of write cycle. 

2. CS timing is the same as any synchronous signal when used to block writes or to stop the burst count sequence. 
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IDT7MP6086 

128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 


COMMERCIAL TEMPERATURE RANGE 


TIMING WAVEFORM OF BURST WRITE CYCLE 


CLK 

(3) 

ADS 

ADDRESS 


WE 


DATAin 




NOTES: 

1 . OE Must be taken inactive at ieast as iong as toHZ + ts before the second rising dock edge of write cycie. 

2. A-Data to be written to originai input address. _ 

B-Data to be written to originai input address except Ao is now Ao. 

C-Data to be written to originai input address except Ai is now Ai . _ _ 

D -Data to be written to originai input address except Ao and Ai are now Ao and Ai . 

3. if goes low during a burst cycle, a new address will be loaded, and another burst cycle will be started. 

4. If CS is taken inactive during a burst write cycle the burst counter will discontinue counting until the CS input again goes active. The timing of the CS input 
for this control of the burst counter must satisfy setup and hold parameters ts and tH. CS timing is the same as any synchronous signal when used to block 
writes or to stop the burst count sequence. 


PACKAGE DIMENSIONS 



PIN 1 2835 drw08 
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IDT79R4000 FLEXI-CACHE™ 
DEVELOPMENT TOOL 


PRELIMINARY 

IDT7MP6048 

IDT7MP6068 



Integrated Device Technology, Inc. 


FEATURES: 

• Hardware Development Tool for implementing various con- 
figurations of the secondary cache requirement for the 
IDT79R4000 CPU 

• Configurable in various cache sizes, number of words per 
line size, and split vs. unified cache operation 

• Move from prototype/development to production with no re- 
design by using pin compatible "production grade" 
iDT79R4000 secondary cache modules 

• Development module operating frequencies to support zero 
wait-state 50MHz IDT79R4000 operation 

• Four identical 80 lead gold-plated SIMMs (Single In-Line 
Memory Modules) support each IDT79R4000 CPU 

• Surface mounted plastic components on a multilayer epoxy 
laminate (FR-4) substrate 

• Multiple ground pins and decoupling capacitors for maxi- 
mum noise immunity 

• TTL compatible I/Os 

• Single 5V (±1 0%) power supply 

DESCRIPTION: 

The IDT7MP6048/7MP6068 is a Hardware Development 

Tool used for implementing various configurations of the 

secondary cache requirement for the IDT79R4000 CPU. By 

FUNCTIONAL BLOCK DIAGRAM^"' ^ 


changing jumpers on the modules, the designer can easily 
change certain characteristics (cache size, number of words 
per line, and split vs. unified operation) of the secondary cache 
in the lab. By running benchmarks on the actual system using 
these various cache configurations, the secondary cache 
which best optimizes system performance can be deter- 
mined. This development tool gives you cache performance 
benchmarks which are superior to benchmarks derived via 
simulation. 

Move from development to production without changing 
the secondary cache footprint by choosing pin compatible 
“production grade" IDT79R4000 secondary cache modules. 
These high performance, high density IDT modules are opti- 
mized to meet the customers' exact cache requirements 
required for volume production of the system (please consult 
the factory tor more details). 

The IDT7MP6048 is a 1 megabyte secondary cache mod- 
ule block (four identical modules builds a complete cache to 
support each IDT79R4000 CPU) constructed on a multilayer, 
epoxy laminate substrate (FR-4) using 1 1 64K x 4 static RAMs 
and FBT logic drivers while the IDT7MP6068 is a 4 megabyte 
secondary cache module block using 1 1 256K x 4 static RAMs 
and FBT logic drivers. Extremely high speeds can be achieved 
using high performance BiCEMOS’^^ IDT61B298 or 
(continued on page 2) 



I/O0-35 To -7 



2841 drwOI 

NOTE: 

1 . The Data and Tag sizes shown on the block diagram are only for the case when the jumpers are in the default positions for the respective modules. These 
sizes will change according to the jumper connections (see Jumper Connections on page 2). 


BiCEMOS, CEMOS and FLEXI-CACHE are trademarks of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE APRIL 1992 


(51992 Integrated Device Technology, Inc. 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
1DT79R4000 SECONDARY CACHE MODULES 


COMMERCIAL TEMPERATURE RANGE 


DESCRIPTION (continued from page 1) 

IDT71B028 static RAMs and IDT74FBT2827 drivers. The 
FBT drivers have BiCEMOS™ I/Os and internal 25Q series 
output resistors resulting in the fastest propagation times with 
minimal overshoots and ringing. Multiple GND pins and on- 


board decoupling capacitors provide maximum noise immu- 
nity for this performance critical part of the system. All inputs 
and outputs of the modules are TTL-compatible and operate 
from a single 5V supply. Fully asynchronous circuitry is used, 
requiring no clocks or refresh for operation of the module. 


CACHE CONFIGURATIONS^^^ 


Memory 

Size 

4MB (7MP6068 default) 

2MB 

1MB (7MP6048 default) 

512KB 

256KB 

128KB 


Words per 
line 

4 (default) 
8 

16 

32 


Cache 

Operation 

unified cache (default) 
split cache 


NOTE: 2841 tbi 01 

1 . Please refer to the Jumper Connections for instructions on how to implement the Cache 
Configurations shown above. 


JUMPER CONNECTIONS: 

Cache depth and Split vs. Unified Operation are controlled by Jumpers P1 -P6 as follows; 

I FOR THESE LARGER CACHE SIZES, PLEASE ORDER THE 7MP6068 



S-9 O S-O 

O 


S-^ o 


O 



o 

S-© O 




P3 o P6 



P3 o 

P6 




P3 

O 

P6 




s-9 o 

o 


B-© O 

13— €» 

o 



D 


O 




P2 o P5 O 



P2 o 

P5 o 




P2 

O 

P5 o 





o 


□ 9 

S-«f 

o 



a 

<t 

a-® o 




0 

CL 

0 

a. 



PI A 

0 

o. 




PI 

A 

P4 o 




4 MEG SPLIT OR UNIFIED 


2 MEG UNIFIED 





2 MEG SPLIT 




(7MP6068 DEFAULT) 













B-I^) O B-e o 

□ 

ra gi 

S-^ O 

□ q 

o 

Hi^ 

o 

O 

q o B- 


o 

P3 

O 

P3 

o 

P6 

P3 A 


P6 



P3 

A P6 



□ 

(B o B-ie o 

□ 

q o 

O 

□ q 

o 


o 

□ 

Q O B a 

o 

P2 

® P5 o 

P2 

A 

P5 o 

P2 A 


P5 

O 


P2 

cl P5 

o 


□ 

® O 

□ 


[Bi«> O 

□ q 


B-iA 

o 

□ 

q □ 


P1 

® P4 o 

PI 

A 

P4 o 

PI A 


P4 

O 


PI 

d P4 

o 



1 MEG UNIFIED 


1 MEG SPLIT 

512K UNIFIED 




51 2K SPLIT 



(7MP6048 DEFAULT) 













□ 

(i) O Bii^ O 

Cl 

q> o 

O 

D q 

o 

B rg 

o 





P3 

J P6 

P3 

A 

P6 

P3 A 


P6 







□ 

q> o o 

□ 

q o 

□ laiiiaj) 

□ q 

o 

□ 

q 

o 


128K SPLIT 



P2 

® P5 o 

P2 

A 

P5 o 

P2 A 


P5 

A 


NOT SUPPORTED 


□ 

® □ ® o 

□ 


a ® o 

□ q 


□ 


o 


BY R4000 



PI 

A P4 A 

P1 

A 

P4 A 

PI A 


P4 

A 






256K UNIFIED 


256K SPLIT 

128K UNIFIED 







Cache line size is controlled by Jumpers P7-P9 as follows: 











O— 


S-^ 





□ |> 





P9 O 


P9 

O 

P9 

o 




pg 1) 







ta-iO 

□ 





□ f 





P8 o 


P8 

O 

P8 

A 




P8 1) 





B— 


□ 

f 

□ 





□ f 





P7 O 


P7 

h 

P7 

A 




P7 1) 





4 WORDS/LINE 


8 WORDS/LINE 

16 WORDS/LINE 


32 WORDS/LINE 




(DEFAULT) 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION^^) 



SIMM 
TOP VIEW 


GND 

l/Oo 

I/O 2 

I/O 4 

1/06 

1/07 

I/O 9 

I/O 11 

I/0 13 

GND 

I/O 16 

I/O 18 

I/O 20 

I/O 22 

Vcc 

1/024 

1/026 

1/028 

GND 

1/031 

I/033 

I/03 5 

WE 

Ai 

A3 

As 

GND 

DCS 

A? 

A9 

All 

A12 

A14 

A16 

TCS 

GND 

T2 

T4 

T6 

Vcc 


2841 drw 03 


NOTE: 

1 . For proper operation of the module, please refer to the Jumper Connec- 
tions for proper connections of the module pins. . 


RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 


Grade 

Ambient 

Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5V±10% 


PIN NAMES 


I/O 0-35 

Data Inputs/Outputs 

To-7 

Tag Inputs/Outputs 

Ao-17 

Address Inputs 

DCS 

Data Chip Select 

TCS 

Tag Chip Select 

WE 

Write Enable 

OE 

Output Enable 

Vcc 

Power Supply 

GND 

Ground 


2841 tbi 03 


CAPACITANCE 


Symbol 

ParameteH’^ 

Conditions 

Max. 

Unit 

ClN(D) 

Input Capacitance (Data) 

ViN = OV 

10 

PF 

ClN(A) 

Input Capacitance 
(Ai-15, OE, TCS, DCS) 

ViN = OV 

10 

PF 

ClN(B) 

Input Capacitance 
(Ao, WE) 

ViN = OV 

100 

pF 

Gout 

Output Capacitance 

VOUT = OV 

10 

pF 


NOTE: 2841 tbl04 

1 . This parameter is guaranteed by design, but not tested. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

4.5 

5 

5.5 

V 

GND 

Supply Voltage 

0 

0 

0 

V 

VIH 

Input High Voltage 

2.2 

— 

6 

V 

ViL 

Input Low Voltage 

-0.5(^) 

— 

0.8 

V 


NOTE: 2841 tbIOS 

1 . ViL = -1 .5 V for pulse \Yidth less than 1 0ns. 



ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating*’^ 

Value 

Unit 

Vterm 

Terminal Voltage with Respect 
to GND 

—0.5 to +7.0 

V 

Ta 

Operating Temperature 

0 to +70 

°C 

Tbi AS 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 

°c 

lOUT 

DC Output Current 

50 

mA 


NOTE: 2841 tbI 06 


1. Stressesgreaterthan those listed under ABSOLUTE MAXIMUM RAT- 
INGS maycause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect reliability. 


2841 tbi 02 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES 


COMMERCIAL TEMPERATURE RANGE 


DC ELECTRICAL CHARACTERISTICS 

( Vcc = 5V ± 1 0%, Ta ^ 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

HQ] 

MM 

Input Leakage (except Ao, 

Vcc = Max., ViN = GND to Vcc 

— 

10 

iss 

|lLI2| 


Vcc = Max., ViN = GND to Vcc 

— 

110 

1^1 

|lLO| 

Output Leakage 

Vcc = Max.,^ = ViH, VouT = GND to Vcc 

— 

10 

1^9 

Icc 

Operating Current 

CS = Vil; Vcc = Max., Outputs Open 

— 

2200 


VOH 

Output High Voltage 

Vcc = Min., loH = -4mA 


— 

D 

VOL 

Output Low Voltage 

Vcc = Min., loL = 8mA 

— 

0.4 

D; 


2841 tbi 07 


AC TEST CONDITIONS 


Input Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

5ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 - 4 


2841 tbI 08 


+5V 


+5V 


DATA OUT - 


255^2• 


480n 


30pF* 


480£i 


DATA OUT - 


255n < ± 5pF’ 


/77 

Figure 1. Output Load 


* Including scope and jig. 


Figure 2. Output Load 
(for toLZ and toHz) 


DATA OUT 0 

Zo = 50Q 

1 .5V 

2841 drw 06 



Figure 3. Alternate Output Load 



Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES 


COMMERCIAL TEMPERATURE RANGE 


AC ELECTRICAL CHARACTERISTICS 

( Vcc = 5V ± 1 0%, Ta = 0°C to +70°C) 


Symbol 

Parameter 

7MP6048/6068SXXM 

Unit 

-12 

-15 

-17 

-20 

-25 

-30 


^^3 





^^3 

^^3 



^^3 


READ CYCLE 

tAA 

Address Access Time 

— 

O 

— 

la 

— 

la 

— 

Kil 

— 

m 


B5»l 

ns 

tAOA 

Ao Access Time 

— 

m 

— 

m 

— 

o 

— 

■a 

— 


— 


ns 

tOE 

Output Enable to Output Valid 

— 

■a 

— 

la 

— 

la 

— 


— 

m 

— 

IQ3 

ns 


Output Disable to Output in High Z 

— 

■El 

— 

■a 

— 

EM 

— 

■a 

— 


— 

K!il 

ns 

tOLZ*'') 

Output Enable to Output in Low Z 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

2j 

_ 

ns 

WRITE CYCLE 

tAW 

Address Valid to End of Write 

■a 

— 

■a 

— 

IB 

— 

KM 

— 


— 


— 

ns 

tAOW 

Ao Valid to End of Write 

wm 

— 

■a 

— 

■a 

— 

IB 

— 

21 

— 

26 

— 

ns 

tWP 

Write Pulse Width 

7 

— 

IB 

— 

o 

— 

la 

— 

20 

— 

25 

B 

ns 

tDW 

Data Valid to End of Write 

7 

— 

IB 

— 

wm 

— 

IB 

— 

20 

— 

25 

B 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

329 


NOTE: 2841 tbi 08 

1 . This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF READ CYCLE^^^ 



NOTE: 

1 . This parameter is guaranteed by design, but not tested. 



TIMING WAVEFORM OF WRITE CYCLE 


ADDR ^ 

< 

ADDR VALID 


c 



fAW 










WE 

\ 


/ 






tDW ► 

\ 

tDH 



/I 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES 


COMMERCIAL TEMPERATURE RANGE 
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GENERAL 

INFORMATION 



THE SUBSYSTEMS “FLEXI-PAK™” 
CMOS MODULE FAMILY 

SRAM, EPROM, & EEPROM MODULES 


FEATURES: 

• High-density modules using high-speed CMOS SRAM, 
EPROM, and EEPROM components. 

• Inter-changeable modules with equivalent footprints 

• Fast access times: 

SRAM: 20ns (max.) - military 

15ns (max.) - commercial 
EEPROM: 95ns (max.) - military 

75ns (max.) - commercial 
EPROM: 95ns (max.) - military 

40ns (max.) - commercial 

• Low power CMOS operation 

• Surface mounted LCC components on a co-fired ceramic 
substrate 

• Offered in a 66-pin, ceramic HIP (Hex In-line Package) 
occupying as small asl sq. inch of board space 

• Single 5V (±10%) power supply 

• Multiple ground pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 


DESCRIPTION: 

The Flexi-Pak family of modules are high-speed, high- 
density CMOS memory modules constructed on a multilayer 
co-fired ceramic substrate using either SRAM, EPROM, or 
EEPROM components in leadless chip carriers. 

This family of IDT modules supports applications requiring 
stand alone static or programmable memory or those applica- 
tions needing a combination of both. All module configurations 
in this family have equivalent footprints, allowing “plug-in 
compatibility" with each other (i.e. interchangeable), ideal for 
a wide range of prototype and debugging applications. 

The Flexi-Pak family utilizes the fastest commercial grade 
and MlL-STD-883 Class B military grade components, giving 
you the highest performance available anywhere. CMOS 
technology offers a low-cost, low-power alternative to bipolar 
and fast NMOS memories. 

All versions of the Flexi-Pak Module Family are offered in 
a 66-pin, ceramic HIP (Hex In-line Package). This HIP pack- 
age is similar to a PGA and allows the designer to fit into 1 sq. 
inch of board space. 

All IDT military modules are assembled with semiconductor 
components compliant with the latest revision of MIL-STD- 
883 Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 


ORGANIZATIONS 


SRAM: IDT7M4003 - 128K x 8, 64K x 16. 32K x 32 

IDT7M4013 - 512K x 8, 256K x 16, 128K x 32 


SRAM / EEPROM: 


IDT7M7005 - 64K x 8 / 64K x 8 
64Kx8/32Kx 16 
32Kx16/64Kx8 
32Kx 16/32KX 16 
IDT7M7025* -64K x 8 / 256K x 8 
64Kx8/128Kx.16 
32Kx 16/256Kx8 
32Kx16/128Kx16 
IDT7M7035* -256K x 8 / 256K x 8 
256Kx8/128Kx 16 
128Kx 16/256Kx8 
128Kx16/128Kx16 
IDT7M7045* -256K x 8 / 64K x 8 
256Kx8/32Kx 16 
128Kx16/64Kx8 
128Kx 16/32KX 16 


EEPROM: IDT7M7004 - 128K x 8, 64Kx 16, 32K x 32 

IDT7M701 4*- 51 2K x 8, 256K x 1 6, 1 28K x 32 

SRAM / EPROM: IDT7M7012 - 64K x 8 / 64K x 8 

64Kx8/32Kx 16 
32Kx 16/64Kx8 
32Kx 16/32KX 16 
IDT7M7002 - 64K x 8 / 256K x 8 
64K X 8 / 128Kx 16 
32Kx 16/256Kx8 
32Kx 16/128KX 16 
IDT7M7022* -256K x 8 / 256K x 8 
256Kx8/128Kx 16 
128Kx 16/256KX8 
128Kx16/128Kx16 
IDT7M7032* -256K x 8 / 64K x 8 
256Kx8/32Kx16 
128Kx 16/64KX 8 
128Kx 16/32KX 16 



'Please consult the factory for availability of these versions. 


Flexi-Pak is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


01 992 Integrated Device Technology, Inc. 
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Integrated Device Technology, Inc. 


SUBSYSTEMS “FLEXI-PAK™” FAMILY IDT7M7004 
32K X 32 

CMOS EEPROM MODULE 


FEATURES: 

• High-density 1 megabit CMOS EEPROM module 

• Member of the Subsystems “Flexi-Pak" Family of 
interchangeable modules with equivalent pin-outs 

• Footprint compatible module upgrades to the next higher 
density with relative ease (IDT7M7014) 

• Fast access time: 

— 75ns (max.) 7M7004 commercial 

— 95ns (max.) 7M7004 military 

• Surface mounted LCC components on a co-fired ceramic 
substrate 

• Offered in a 66-pin HIP (Hex In-line Package), occupying 
only 1 sq. inch of board space 

• Single 5V (±10%) power supply 

• Multiple GND pins and decoupling capacitors formaximum 
noise immunity 

• Inputs and outputs directly TTL-compatible 

• Please consult the factory regarding the maximum number 
of Erase/Write Cycles per Byte 


FUNCTIONAL BLOCK DIAGRAM 


DESCRIPTION: 

The IDT7M7004 is a high-speed, high-density 1 megabit 
CMOS EEPROM module constructed on a multi-layer, co- 
fired ceramic substrate using 4 32Kx 8 EEPROM components 
in leadlesss chip carriers. 

This module is part of the IDT Subsystems “Flexi-Pak” 
Family. This family of SRAM/EEPROM/EPROM memory 
modules support applications requiring stand alone static or 
programmable memory or those applications needing a 
combination of both. All of these module configurations have 
equivalent pin-outs, making these “plug-in compatible" (i.e. 
inter-changeable), suitable for a wide range of applications. 

The IDT7M7004 is available with access times as fast as 
75ns over the commercial temperature range and 95ns over 
the military temperature range. 

This family of IDT modules are offered in a 66-pin, ceramic 
HIP (Hex In-line Package). This HIP package is similar to a 
PGA and fits 1 megabit of 32-bit wide memory into 1 square 
inch of board space. 

All military IDT modules are assembled with semiconductor 
components compliant with the latest revision of MIL-STD- 
883 Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 



I/O0-I/O7 

I 

1/08-1/015 

t 

I/016 -1/023 

1 

1/024-1/031 

I 

Ao-A16-7^ 

OE — ► 

32Kx8 

32Kx8 

32Kx8 

32Kx8 


TT 

CSo WEo 

II 

CSi WEi 

Wt 

CS2 WE 2 

TT^ 

CS3 WE 3 
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PIN CONFIGURATIONS 


PIN NAMES 


Name 

Description 

I/O 0-31 

Data Inputs/Outputs 

A 0-16 

Address Inputs 

WE 0-3 

Write Enables 

CSo-3 

Chip Selects 

OE 

Output Enable 

VCC 

Power Supply 

GND 

Ground 


2825tbl01 


1/0 8 

WEi 

1/015 

• 1 

012 

023 

34 O 45 O 56 O 

I/O 24 

Vcc 

1/031 

1/0 9 

CSi 

1/014 

• 2 

013 

024 

35 O 46 O 57 O 

I/O 25 

CS3 

I/O 30 

I/0 10 

GND 

1/013 

• 3 

014 

025 

36 O 47 O 58 0 

I/O 26 

WE3 

I/O 29 

A13 

1/011 

1/012 

04 

015 

026 

37 O 48 O 59 O 

A6 

1/0 27 

1/028 

A14 

Aio 

OE 

05 

016 

027 

38 O 49 0 60 O 

A7 

A3 

Ao 

Al5 

All GND 

06 

017 

028 

39 0 50 0 61 O 

GND 

A4 

Ai 

A16 

A12 

WEo 

07 

018 

029 

40 O 51 O 62 O 

As 

A5 

A2 

GND 

Vcc 

1/0 7 

08 

019 

030 

41 O 52 0 63 0 

A9 

WE 2 

I/O 23 

I/Oo 

CSo 

1/0 6 

09 

o 

CNJ 

• 

031 

42 O S3 O 64 O 

1/016 

CS2 

I/O 22 

1/01 

GND 

1/0 5 

O10 

021 

032 

43 O 54 O 65 O 

1/017 

GND 

1/0 21 

1/0 2 

1/03 

1/0 4 

Oil 

022 

033 

44 0 55 0 66 0 

I/O 18 

1/019 

1/0 20 


NOTE: HIP -TOP VIEW 

1. For the IDT7M7014 (128K x 32 version), pins 6 & 7 become A15 & A16 respectiveiy. For the iDT7M7004 version, pins 6 & 7 are no connects.. 


Flexi-Pak is a trademark of Integrated Devi ce Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


©1992 Integrated Device Technology, Inc. 
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IDT7M7004 (32K x 32) 
CMOS EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


ABSOLUTE MAXIMUM RATINGS 


Symbol 

Rating 

Com’l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

H 

Tbias 

Temperature 

Under Bias 

-10 to +85 

—65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +1 50 

“C 

lOUT 

DC Output Current 

50 

50 

mA 


282S tbi 02 


NOTE: 

1. Stressesgreaterthan those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 


TRUTH TABLE 


Mode 


OE 

WE 

Output 

Power 

Standby 

H 

X 

X 

High Z 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Write 

L 

H 

L 

Din 

Active 

Read 

L 

H 

H 

HighZ 

Active 


2825 tbI 03 

NOTE: 

1 . For the proper operation of the module, OE must be High for all Write 
Cycles. 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

Unit 

Vcc 

Supply Voltage 

■a 

5.0 

5.5 

V 

GND 

Ground 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6.0 

V 

Vil. 

Input Low Voltage 

-0.5(^) 

— 

0.8 

V 


2825 tbi 04 

NOTE: 

1 . ViL (min.) = -3.0V for pulse width less than 20ns. 


CAPACITANCE (Ta = +25°C, t = 1 .OMHz) 


Symbol 

Parameter^’^ 

Conditions 

Max. 

Unit 

ClN(1) 

Input Capacitance 
(Data, CS, WE) 

> 

O 

II 

2 

> 

12 

PF 

CiN (2) 

Input Capacitance 
(Address, 0^ 

> 

O 

II 

2 

> 

50 

PF 

COUT 

Output Capacitance 

VouT = OV 

15 

pF 


2825 tbi 05 

NOTE: 


1 . This parameter is guaranteed by design but not tested. 


RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 

Military 

-55°C to +125°C 

OV 

5.0V ± 1 0% 


2825 tbi 06 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta =-55°C to +125°C or 0°C to +70°C) 


Symbol 

Parameter 

Test Conditions 

Min. 

Max. 

Unit 


Input Leakage Current 
(Address, OE) 

Vcc = Max., ViN = GND to Vcc 

— 40 

pA 

mi 

Input Leakage 
(Data, WE, CS) 

Vcc = Max., ViN = GND to Vcc 

— 10 

pA 

|lLO| 

Output Leakage 

Vcc = Max. 

CS = ViH, VouT = GND to Vcc 

— 

10 

pA 

VOL 

Output Low Voltage 

Vcc = Min., loL = 6mA 

— 

0.45 

V 

VOH 

Output High Voltage 

Vcc = Min., IOH = -4mA 

2.4 

— 

V 

Icc 

Dynamic Operating Current 

f = 5 MHz, louT = 0 mA 

Vcc = Max. 

— 

320 

mA 

ISB 

Standby Supply Current 
(TTL) 

CS >2VtoVcc+ IV 

— 

12 

mA 
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IDT7M7004 (32K x 32) 
CMOS EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures l and 2 


2825 tbi 08 


+5V 

^480n 


+5V 

I48OQ 


DATAout 


255a' 


DATAout 


— p 30pF 


2550' 


/77 2825 dtw 03 

Figure 1. Output Load 


5pF* 


Figure 2. Output Load 
(for tcHz) 


* Including scope and jig 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V + 1 0%, Ta = -55°C to +1 25°C or 0°C to +70°C) 


Symbol 

Parameters 

7M7004SxxC/7M7004SxxCB 

Unit 


•75 


•95 

. 

125 

-150 

- 

200 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE 

tRC 

Read Cycle Time 

75 

— 

95 

— 

125 

— 

150 

— 

200 

— 

ns 

tAA 

Address Access Time 

— 

75 

— 

95 

— 

125 

— 

150 

— 

200 

ns 

tACS 

Chip Select Access Time 

— 

75 

— 

95 

— 

125 

— 

150 

— 

200 

ns 

tOE 

Output Enable to Output Valid 

— 

40 

— 

50 

— 

55 

— 

70 

— 

80 

ns 

tCHZ 

Chip Select to Output in High Z 

0 

40 

0 

50 

0 

55 

0 

55 

0 

60 

ns 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

WRITE CYCLE 

two 

Write Cycle Time 

0.4 

10 

0.4 

10 

0.4 

10 

0.4 

10 

0.4 

10 

ms 

tAH 

Address Hold Time 

50 

— 

50 

— 

50 

— 

50 

— 

50 

— 

ns 

tAS 

Address Setup Time 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

twp 

Write Pulse Width 

105 

— 

105 

— 

105 

— 

105 

— 

105 

— 

ns 

tcs 

CS Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tCH 

CS Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tDS 

Data Set-up Time 

55 

— 

55 

— 

55 

— 

55 

— 

55 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

PAGE MODE WRITE CYCLE 

two 

Write Cycle Time 

0.4 

10 

0.4 

10 

0.4 

10 

0.4 

10 

0.4 

10 

ms 

tAH 

Address Hold Time 

50 

— 

50 

— 

50 

— 

50 

— 

50 

— 

ns 

tAS 

Address Setup Time 

2 

— 

2 

— 

2 

— 

2 — 

2 

— 

ns 

tDS 

Data Set-up Time 

55 

— 

55 

— 

55 

— 

55 

— 

55 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

twp 

Write Pulse Width 

105 

— 

105 

— 

105 

— 

105 

— 

105 

— 

ns 

tBLC 

Byte Load Cycle Time 

0.2 

200 

0.2 

200 

0.2 

200 

0.2 

200 

0.2 

200 

ps 

tWPH 

Write Pulse Width High 

55 


55 

~ 

55 

— 

55 

— 

55 

— 

ns 

1 DATA POLLING CYCLE 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ms 


Output Enable Hold Time 

0 


0 

— 

0 



0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Delay 

— 

100 

— 

100 

— 

100 

— 

100 

— 

100 

ns 

tWR C) 

Write Recovery Time 

2 



2 

— 

2 

— 

2 

— 

2 

— 

ns 
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NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7M7004 (32K x 32) 
CMOS EEPROM MODULE 


TIMING WAVEFORM OF READ CYCLE'*' 

ADDRESS 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 



NOTE: 

1 . This parameter is guaranteed by design but not tested. 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) 


ADDRESS 

OE 

CS 

WE 

DATAout 

DATAin 



TIMING WAVEFORM OF PAGE MODE WRITE CYCLE 






DATA VALID 
BYTEO 


/fS // /'N // 

BYTE1 BYTE 2 BYTES BYTE 62 BYTE 63 

2825 drw 07 


1 . A6 through A1 4 must specify the page address during each High to Low transitions of WE (or CS). OE must be High only when WE and CS are both Low. 
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IDT7M7004 {32K X 32) 
CMOS EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF DATA POLLING CYCLE 



2825 drw 08 


NOTES: 

1 . This parameter is guaranteed by design but not tested. 

2. A6 through A1 4 must specify the page address during each High to Low transitions of WE (or CS). OE must be High only when WE and CS are both Low. 


PACKAGE DIMENSIONS 



BOTTOM VIEW 
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SUBSYSTEMS “FLEXI-PAK™” FAMILY PRELIMINARY 

|i| ) 

1 

32K X 16/32K X 16 IDT7M7005 


1 

CMOS SRAM/EEPROM 

Integrated Device Technology, Inc. 

1 

MODULE 


FEATURES: 

• High-density CMOS module with SRAM and EEPROM 
memory on-board 

• Member of the Subsystems "Flexi-Pak" Family of 
interchangeable modules with equivalent pin-outs 

• Footprint compatible module upgrades to the next higher 
density with relative ease 

• Fast access times: 

— 1 5ns (max.) commercial SRAM 

— 20ns (max.) military SRAM 

— 75ns (max.) commercial EEPROM 

— 95ns (max.) military EEPROM 

• Low power CMOS operation 

• Surface mounted LCC components mounted on a co-fired 
ceramic substrate 

• Offered in a 66-pin HIP (Hex In-line Package), occupying 
only 1 sq. inch of board space 

• Single 5V (±1 0%) power supply 

• Multiple ground pins for maximum noise immunity 

• Inputs and outputs directly TTL-compatible 

• Please consult the factory regarding the number of Erase/ 
Write Cycles per Byte Minimum available on the module 


DESCRIPTION: 

The IDT7M7005 is a high-speed, high-density CMOS 
module with both SRAM & EEPROM memory on-board. It is 
constructed on a multi-layer, co-fired ceramic substrate using 
32K X 8 SRAM or EEPROM components in leadlesss chip 
carriers. 

These modules are part of the IDT Subsystems “Flexi-Pak" 
Family. This family of SRAM/EEPROM/EPROM memory 
modules support applications requiring stand alone static or 
programmmable memory or those applications needing a 
combination of both. All of these module configurations have 
equivalent pin-outs, making them "plug-in compatible” with 
each other, suitable for a wide range of applications. 

The IDT7M7005 is available with SRAM access times as 
fast as 1 5ns over the commercial temperature range and 20ns 
over the military temperature range and EEPROM access 
times as fast as 75ns over the commercial temperature range 
and 95ns over the military temperature range. 

These modules are offered in a 66-pin, ceramic HIP (Hex 
In-line Package). This HIP package is similar to a PGA and 
fits the SRAM/EEPROM memory into 1 sq. inch of board 
space. 

All military IDT military modules are assembled with 
semiconductor components compliant with the latest revision 
of MIL-STD-883 Class B, making them ideally suited to 
applications demanding the highest level of performance and 
reliability. 


FUNCTIONAL BLOCK DIAGRAM 



I/O 0 -I/O 7 

I 

1/08-1/015 

I/OI 6 -1/023 

I 

1/024-1/031 

I 

A0-A16-7^ 

OE — ► 

32Kx8 

SRAM 

32Kx8 

SRAM 

32Kx8 

EEPROM 

32KX8 

EEPROM 


I f 

CSo WEo 

I I 

CSi WEi 

1 f 

CS2 WE 2 

hV 

CS3 WE3 
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Flexi-Pak is a Trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 


C)1992 Integrated Device Technology, Inc. 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


PIN CONFIGURATIONS 



___ 








1/08 

WEi 

1/015 

• 1 

• 12 ^23 

34^ 45^ 56^ 

1/024 

Vcc 

1/031 

1/09 

CS1 

1/014 

• 2 

• 13 ^24 

35 • 46 • 57 • 

1/025 

OS 3 

I/O 30 

I/0 10 

GND 

1/013 

• 3 

• 14 ^25 

36 • 47 • 58 • 

1/026 

WE3 

1/029 

A13 

1/011 

1/012 

• 4 

• 15 ^26 

37 • 48 • 59 • 

A6 

1/027 

1/028 

A14 

Alo 

OE 

• 5 

• 16 •27 

38 • 49 • 60 • 

A7 

A3 

Ao 

A15 

All GND 

• 6 

• 17 *28 

39^ 50^ 61^ 

GND 

A4 

Ai 

A16 

A12 

WEo 

• 7 

• 18 ^29 

40^ 51 • 62^ 

A8 

A5 

A2 

GND 

Vcc 

1/0 7 

• 8 

•19 •go 

41 • 52^ 63^ 

A9 

WE2 

1/023 

l/Oo 

CSo 

1/06 

• g 

• 20 •Ol 

42^ 53^ 64^ 

1/016 

OS 2 

1/022 

l/Oi 

GND 

1/0 5 

• 10 *21 *32 

43 • 54 • 65 • 

1/017 

GND 

1/021 

1/02 

1/03 

1/04 

• 11 

• 22 •OO 

44 • 55^ 66^ 

1/018 

1/019 

I/O 20 
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HIP 

TOP VIEW 


NOTE: 

. For the IDT7M7005 (32Kx 16/32KX 16) version, pins Sand 7 are no connects. 


PIN NAMES 


Name Description 

I/O 0-31 

Data Inputs/Outputs 

A 0-16 

Address Inputs 

WE 0-1 

RAM Write Enables 

WE 2-3 

EEPROM Write Enables 

CSo-1 

RAM Chip Selects 

CS2-3 

EEPROM Chip Selects 

OE 

Output Enable 

VCC 

Power Supply 

GND 

Ground 
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TRUTH TABLE 


Mode 

CS 

OE 

We 

Output 

Power 

Standby 

H 

X 

X 

HighZ 

Standby 

Read 

L 

L 

H 

Dout 

Active 

Write 

L 

note 1 

L 

Din 

Active 

Read 

L 

H 

H 

HighZ 

Active 


2826tbl02 


NOTE: 

1 . For the SRAM array OE = X (don't care); however, for the EEPROM array 
OE = H (high). 


RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 


Grade 

Ambient Temperature 

GND 

Vcc 

Commercial 

0°C to +70°C 

OV 

5.0V ±10% 

Military 

-55°Cto+125°C 

ov 

5.0V ±10% 


2826tbl03 


CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 


Symbol 

Parameter^’^ 

Conditions 

Max. 


ClN(1) 

Input Capacitance 
(Data, CS, WE) 

ViN = OV 

12 

PF 

ClN (2) 

Input Capacitance 
(Address, 0^ 

ViN = ov 

50 

PF 

Gout 

Output Capacitance 

VOUT = ov 

15 

Bl! 
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NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


RECOMMENDED DC OPERATING 
CONDITIONS 


Symbol 

Parameter 

Min. 

Typ. 

Max. 

IjjQII 

Vcc 

Supply Voltage 

■a 

5.0 

5.5 

V 

GND 

Ground 

0 

0 

0 

V 

ViH 

Input High Voltage 

2.2 

— 

6.0 

V 

ViL 

Input Low Voltage 


— 

0.8 

V 


2826 tbi 05 

NOTE: 

1 . ViL (min.) = -3.0V for pulse width less than 20ns. 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Rating 

Com’l. 

Mil. 


Vterm 

Terminal Voltage 
with Respect 
to Ground 

-0.5 to +7.0 

-0.5 to +7.0 

V 

Ta 

Operating 

Temperature 

0 to +70 

-55 to +125 

■ 

Tbias 

Temperature 

Under Bias 

-55 to +125 

—65 to +135 

°c 

Tstg 

Storage 

Temperature 

-55 to +125 

—65 to +1 50 

°c 

lOUT 

DC Output Current 

50 

50 

mA 
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NOTE: 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may 
cause permanent damage to the device. This Is a stress rating only and functional 
operation of the device at these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 


DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ± 1 0%, Ta = -55“C to +125"C or 0°C to +70“C) 



Parameter 

Test Conditions 

Min. 

Max.(’^ 

Max.<^^ 

Unit 


Input Leakage Current 
(Address, OE) 

Vcc = Max., ViN = GND to Vcc 

— 

30 

40 

pA 

mm 

Input Leakage Current 
(Data. CS. WE) 

Vcc = Max., ViN = GND to Vcc 

B 

10 

10 

pA 

|lLO| 

Output Leakage Current 

Vcc = Max. 

CS = ViH, VouT = GNDtoVcc 

— 

10 

10 

pA 

Icc 

Dynamic Operating Current 

Vcc = Max., CS^ ViL 
f = fMAX, Output Open 

— 

560 

600 

mA 

ISB 

Standby Supply Curent 

Vcc = Max., CS> ViH 
f = fMAX, Output Open 

— 

46 

146 

mA 

ISBI 

Full Standby Supply Current 

CS>Vcc -0.2V 

ViN > Vcc -0.2V or < 0.2V 

— 

46 

46 

mA 

VOL 

Output Low Voltage 

Vcc = Min., loL = 8mA (3) 

— 

0.4 

0.4 

V 

VOH 

Output High Voltage 

Vcc = Min., loH = -4mA (3) 

2.4 

— 

— 

V 

VOL 

Output Low Voltage 

Vcc = Min., iOL = 6mA (4) 

— 

0.45 

0.45 

V 

VOH 

Output High Voltage 

Vcc = Min., lOH = -4mA (4) 

El 

— 

— 

V 


NOTES: 2826 tbi 07 

1 . For Ta = O^C to +70°C versions only. 

2. For Ta = -55‘’C to +1 25'’C versions only. 

3. For I/Os (0-1 5). 

4. For I/Os (16-31). 
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IDT7M7005 (32K X 1 6/32K X 1 6) 

CMOS SRAM/EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS (EEPROM) 


In Pulse Levels 

GND to 3.0V 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2S26 tbi 08 


AC ELECTRICAL CHARACTERISTICS (EEPROM) 

(Vcc = 5V ± 1 0%, Ta = -55°C to +1 25“C or 0°C to +70"C) 


Symbol 

Parameters 


75 


■95 

. 

125 

. 

150 

-200 

Unit 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

READ CYCLE | 

tRC 

Read Cycle Time 

75 

— 

95 

— 

125 

— 

150 

— 

200 

— 

ns 

tAA 

Address Access Time 

— 

75 

— 

95 

— 

125 

— 

150 

— 

200 

ns 

tACS 

Chip Select Access Time 

— 

75 

— 

95 

— 

125 

— 

150 

— 

200 

ns 

tOE 

Output Enable to Output Valid 

— 

40 

— 

50 

— 

55 

— 

70 

— 

80 

ns 

tCHZ f’*' 

Chip Select to Output in Fliqh Z 

0 

40 

0 

50 

0 

55 

0 

55 

0 

60 

ns 

tOH 

Output Hold from Address Change 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

WRITE CYCLE 

two 

Write Cycle Time 

0.4 

10 

0.4 

10 

0.4 

10 

0.4 

10 

0.4 

10 

ms 

tAH 

Address Hold Time 

50 

— 

50 

— 

50 

— 

50 

— 

50 

— 

ns 

tAS 

Address Setup Time 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

tWP 

Write Pulse Width 

105 

— 

105 

— 

105 

— 

105 

— 

105 

— 

ns 

tcs 

OS Set-up Time 

0 

— 

0 

_ 

0 — 

0 

— 

0 

— 

ns 

tCH 

OS Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

IDS 

Data Set-up Time 

55 

— 

55 

— 

55 

— 

55 

— 

55 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

PAGE MODE WRITE CYCLE I 

twc 

Write Cycle Time 

0.4 

10 

0,4 

10 

0.4 

10 

0.4 

10 

0.4 

10 

ms 

tAH 

Address Hold Time 

50 

— 

50 

— 

50 

— 

50 

— 

50 

— 

ns 

tAS 

Address Setup Time 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

ns 

IDS 

Data Set-up Time 

55 

— 

55 

— 

55 

— 

55 

— 

55 

— 

ns 

tDH 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

105 

— 

105 


105 

— 

105 

— 

105 

— 

ns 

tBLC 

Byte Load Cycle Time 

0.2 

200 

0,2 

200 

0,2 

200 

0.2 

200 

0.2 

200 

ps 

tWPH 

Write Pulse Width High 

55 



55 

— 

55 

— 

55 

— 

55 

— 

ns 

1 DATA POLLING CYCLE 

tDH f''' 

Data Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ms 

tOEH 

Output Enable Hold Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tOE 

Output Enable to Output Delay 

— 

100 

— 

100 

— 

100 

— 

100 

— 

100 

ns 

tWR 

Write Recovery Time 

2 

— 

2 

— 

2 

— 

2 

— 

2 

— 

ns 


2826 tbI 09 


NOTE: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC TEST CONDITIONS (SRAM) 


In Pulse Levels 

GNDtoS.OV 

Input Rise/Fall Times 

10ns 

Input Timing Reference Levels 

1.5V 

Output Reference Levels 

1.5V 

Output Load 

See Figures 1 & 2 


2826 tbl10 

+ 5V 



+5 V 



Figure 2. Output Load 
(for tCLZ, tOLZ, tCHZ, tOHZ, tOW, tWHZ) 


2826 drw 04 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = -55"C to+125°C and 0°C to +70“C) 


Symbol 

Parameters 

-15<2) 

I 

■20(2) 

-25 

-30 








READ CYCLE 

tRC 

Read Cycle Time 

15 

— 

17 

— 

20 

— 

25 


30 

— 

B 

tAA 

Address Access Time 

— 

15 

— 

17 

— 

20 

— 

25 

— 

30 

1109 

tACS 

Chip Select Access Time 

— 

15 

— 

17 

— 

20 

— 

25 

— 

30 

B9i 

tCLz(’^ 

Chip Select to Output in Low Z 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 


tOE 

Output Enable to Output Valid 

— 

10 

— 

mi 

— 

wm 

— 

13 

— 

mm 


tOLZ<^^ 

Output Enable to Output in Low Z 

0 

— 

0 

— 

0 

— 

2 

— 

2 

— 


tCHz(^' 

Chip Deselect to Output in High Z 

— 

6 

— 

7 

— 

8 

— 

12 

— 

mm 


tOHZ^'' 

Output Disable to Output in High Z 

— 

6 

— 

7 

— 

7 

— 

mm 

— 

mm 

iJS|| 

tOH 

Output Hold from Address Change 

3 

— 

3 

— 

3 

— 

3 

— 

3 



WRITE CYCLE 

two 

Write Cycle Time 

15 

— 

17 

— 

20 

— 

25 

— 

30 

— 

ns 

tew 

Chip Select to End of Write 

12 

— 

13 

— 

15 

— 

20 

— 

25 

— 

ns 

tAW 

Address Valid to End of Write 

12 

— 

13 

— 

15 

— 

20 

— 

25 

— 


tAS 

Address Set-up Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWP 

Write Pulse Width 

12 

— 

13 

— 

15 

— 

20 

— 


— 


tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

ns 

tWHz(’> 

Write Enable to Ouput in High Z 

— 

6 

— 

8 

— 

g 

— 

12 

— 

mm 


tow 

Data to Write Time Overlap 

8 

— 

8 

— 

9 

— 

13 

— 

15 

— 

ns 

tDH 

Data Hold from Write Time 

0 

— 

0 

— 

0 

— 

3 

— 

wm 

— 


tow<^) 

Output Active from End of Write 

0 

— 

0 

— 

0 

— 

5 

— 

5 

— 

1^1 


271 1 tbi 09 


NOTES: 

1 . This parameter is guaranteed by design, but not tested. 

2. Preiiminary specification oniy. 
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IDT7M7005 (32K x 16/32K x 16) 

CMOS SRAM/EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 


AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 1 0%, Ta = -55°C to +1 25'’C and 0“C to +70°C) 


Symbol 

Parameters 

-35 

-40 

-50 

-60 

(Mil. Only) 

-70 

(Mil. Only) 

-85 

(Mil. Only) 

Unit 







READ CYCLE 

tRC 

Read Cycle Time 


— 

40 

— 

50 

— 


— 

B 

— 

B 

— 

IQ 

tAA 

Address Access Time 

— 


— 

■a 

— 


— 


— 

Bl 

— 

B 


tACS 

Chip Select Access Time 

— 


— 

■a 

— 

^J| 

— 


— 

B 

— 

m 



Chip Select to Output in Low Z 

5 


5 

— 

5 

— 

5 

— 

5 


5 

- 

|||[Q 

tOE 

Output Enable to Output Valid 

— 


— 


— 


— 


— 


— 

la 


tOLzO) 

Output Enable to Output in Low Z 

2 



— 

5 

— 

5 

— 

5 


5 



tCHzO) 

Chip Deselect to Output in High Z 

— 

IB 

— 


— 


— 


— 


— 



lOHZ^^) 

Output Disable to Output in High Z 

— 

IB 

— 


— 


— 

B 

— 


— 


IQ 

tOH 

Output Hold from Address Change 

5 


5 

— 

5 


5 

— 

5 


5 


IQ 

WRITE CYCLE 

two 

Write Cycle Time 


— 

ESI 

— 


— 


— 

EM 

— 

la 

— 

IQ 

tew 

Chip Select to End of Write 


— 

35 

— 

45 

— 

55 

— 

B 

— 

B 

— 

^Q 

tAW 

Address Valid to End of Write 


— 

35 

— 

45 

— 


— 

B 

— 

B 

— 

IQ 

tAS 

Address Set-up Time 

0 

— 

2 

— 

2 

— 

5 

— 

5 

— 

5 

— 

IE 

tWP 

Write Pulse Width 

o 

— 

30 

— 

40 

— 

45 

— 

B 

— 


— 

Q| 

tWR 

Write Recovery Time 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

IQ 

tWHZ(’) 

Write Enable to Ouput in High Z 

— 

O 

— 

1^1 

— 


— 

B 

— 

1^1 

— 

1^3 

Q| 

tow 

Data to Write Time Overlap 

■a 

— 

16 

— 

25 

— 

30 

— 

B 

— 

1^^ 


IQ 

tOH 

Data Hold from Write Time 

3 

— 

3 

— 

5 

— 

5 

— 

5 

— 

B 

— 


towO) 

Output Active from End of Write 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

5 

— 

Q| 


2711 Ibl 10 


NOTE; 

1 . This parameter is guaranteed by design, but not tested. 


EEPROM TIMING WAVEFORMS 


TIMING WAVEFORM OF READ CYCLE^^^ 



NOTES: 

1 . This parameter is guaranteed by design but not tested. 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) 



OE 

cs 




//. 


//. 


^ / V 



— \ 

tBLC 


//. 


n , 


n ■ 


//. 

//. 


x: 


// . 
//. 


YTE 62 BYTE 63 

2826 drw 07 

NOTE: _ 

1 . A6 through A1 4 must specify the page address during each High to Low transitions of WE (or CS). OE must be High only when WE and CS are both Low. 


TIMING WAVEFORM OF DATA POLLING CYCLE 



n ■ 


tWR 


^ X An > |C 

NOTES: 2826 drw 08 

1 . This parameter is guaranteed by design but not tested. 

2. A6 through A1 4 must specify the page address during each High to Low transitions of WE (or CS). OE must be High only when WE and CS are both Low. 


7.42 


7 




IDT7M7005 (32K x 16/32K X 16) 
CMOS SRAM/EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


SRAM TIMING WAVEFORMS 
TIMING WAVEFORM OF READ CYCLE NO. 



TIMING WAVEFORM OF READ CYCLE NO. 2<^>2,4) 


ADDRESS 


DATAout 


\ 

/ 

■« tRC ► 

< > 

/ 

\ 


tAA 

tOH 



« tOH - — 


5 

sx> 

< > 

DATA VALID 


2826drw10 

TIMING WAVEFORM OF READ CYCLE NO. 



NOTES: 

1. WE is high for Read Cycle. 

2. Device is continuously selected, CS = Vil 

3. Mdress valid prior to or coincident with CS transition low. 

4. OE = Vil. 

5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 


TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)^^’ 2’ 3’ 7) 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)^^’ 3. 5) 



NOTES: 

1 . WE or CS must be high during ail address transfens. 

2. A write occurs during the overlap (twp) of a low CS and a low WE. 

3. tWR is measured from the earlier of CS or WE going High to the end of write cycle. 

4. During this period, I/O pins are in the output state, input signals must not be applied. 

5. If the CS Low transition occurs simultaneously with or after the WE Low transition, the outputs remain in a high impedance state. 

6. Transition is measured +200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 

7. If OE is low during a WE controlled write cycle, fewrite pulse width mus t be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off and data 

to be placed on the bus for the required tow. If OE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can 

be as short as the specified twp . 
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IDT7M7005 (32K x 16/32K X 16) 
CMOS SRAM/EEPROM MODULE 


MILITARY AND COMMERCIAL TEMPERATURE RANGES 






1 

FAST CMOS 32-BIT BUFFER/LINE IDT7MP9244T/AT/C1 


1 

DRIVER AND BIDIRECTIONAL IDT7MP9245T/AT/C1 


1 

TRANSCEIVER MODULES 

Integrated Device Technology, Inc. 

1 



FEATURES: 

• High density 32-bit FCT Logic modules 

• Equivalent to FAST™ speed and drive 

• Low profile module 75-pin ZIP (Zig-zag In-line vertical 
Package) 

• Uses 70 mil pitch leads for maximum density 

• Surface mount components on a multilayer epoxy laminate 
(FR-4) substrate 

• True TTL input and output compatible 

— VoH = 3.3V (typ.) 

— VoL = 0.3V (typ.) 

— loL = 64mA 

• CMOS power levels (1 OmW typ. static) 

• Single 5V (±5%) power supply 

• Multiple GND pins and decoupling capacitors for maximum 
noise immunity 


DESCRIPTION: 

The IDT7MP9244T/AT/CTand IDT7MP9245T/AT/CT logic 
modules are designed to be employed as 32-bit memory and 
address drivers, clock drivers and bus-oriented transmitter/ 
receivers which require maximum board packing density. The 
IDT FCTIogic components are built using advanced CEMOS™ , 
a dual metal CMOS technology. 

The IDT7MP9244T/AT/CT has byte output enable control 
and the IDT7MP9245T/AT/CT has word output enable and 
transmit/receive control. 

The IDT7MP9244T/AT/CTand IDT7MP9245T/AT/CTare 
packaged in a 75 pin ZIP (Zig-zag In-line vertical Package) 
module offering theoptimum in packing density. The dual row 
(70 mil lead pitch) vertical configuration allows 75 pins to be 
placed on a package 2.65 inches long, 510 mils tall and only 
180 mils thick, resulting in a three-fold density improvement 
over an equivalent monolithic though-hole implementation. 


FUNCTIONAL BLOCK DIAGRAMS 

IDT7MP9244 IDT7MP9245 


DIo-7 

0Ei 


D 18-15 


D 116-23 

OB 


DI24-31 

0E4 



•4^ 


IDT74FCT244 - T 


\ ► D 024-31 


2836 drw 01 


I/O0A-7A 

OEt 

T/R 

I/08A-15A 


I/016A-23A 

OB 

Tyft 

I/024A-31A 



2836 drw 02 


CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 


APRIL 1992 


COMMERCIAL TEMPERATURE RANGE 


el 992 Integrated Device Technology, Inc. 


DSC-7090/2 












IDT7MP9244T/AT/CT, IDT7MP9245T/AT/CT 

FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES 


COMMERCIAL TEMPERATURE RANGE 


PIN CONFIGURATION 

IDT7MP9244 


IDT7MP9245 



DOo 

D01 

DO 2 

DO 3 

DO 4 

DO 5 

DOe 

DO/ 

OB 

GND 

DOa 

DO 9 

DO 10 

DO 11 

DO 12 

D013 

D014 

D015 

Vcc 

D 016 

D017 

D018 

DOi9 

DO 20 

D 021 

D 022 

D 023 

OB 

GND 

DO 24 

DO 25 

DC)26 

DO27 

D028 

DO29 

DC)30 

D031 


l/OOA 

I/ 01 A 

I/ 02 A 

I/03A 

I/04A 

l/OSA 

I/06A 

I/O/A 

GND 

OB 

I/08A 

I/09A 

I/O 10 A 

I/O 11 A 

I/O 12 A 

I/013A 

I/014A 

I/015A 

Vcc 

I/OI 6 A 

I/017A 

I/O 18 A 

I/019A 

I/O 20 A 

I/O 21 A 

I/O 22 A 

I/023A 

^D 

OB 

I/024A 

I/025A 

I/O 26A 

I/027A 

I/02BA 

I/O 29A 

I/O 30 A 
I/O 31 A 
NO 


1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

35 

37 

39 

41 

43 

45 

47 

49 

51 

53 

55 

57 

59 

61 

63 

65 

67 

69 

71 

73 

75 


I/O OB 
I/O IB 
I/O 2 B 
I/03B 
I/04B 
I/05B 
I/06B 
l/(^7B 

T/Rl 

GND 

D08B 

D09B 

DOiob 

DOiib 

D012B 

D013B 

D014B 

I/015B 

Vcc 

I/ 016 B 

I/017B 

I/ 018 B 

I/019B 

I/O 20 B 

I/O 21 B 

I/022B 

I/C^23B 

T/R2 

GND 

I/024B 

I/025B 

I/026B 

I/O 27 B 

I/O 28 B 

I/O 29B 

I/O 30 B 

1/031 B 


ZIP 

TOP VIEW 


PIN DESCRIPTION - 7MP9244 


Pin Names 

Description 

OE 1 -OE 4 

3-State Output Enable Inputs (Active LOW) 

DIO-31 

Inputs 

DOO-31 

Outputs 


2836tbl01 


PIN DESCRIPTION - 7MP9245 


Pin Names 

Description 

OE 1 .OE 2 

3-State Output Enable Inputs (Active LOW) 

T/Ri,T/R2 

Transmit/Receive Inputs 

I/O 0 A- 31 A 

Side A Inputs or 3-State Outputs 

I/O 0 B- 31 B 

Side BInputs or 3-State Outputs 


2836 tbi 02 
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IDT7MP9244T/AT/CT, IDT7MP9245T/AT/CT 

FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES 


COMMERCIAL TEMPERATURE RANGE 


ABSOLUTE MAXIMUM RATINGS^^^ 


Symbol 

Ratinq 

Value 

HB!! 

Vterm(2) 

Terminal Voltage with Respect 
toGND 

-0.5 to +7.0 

V 

Vterm(3) 

Terminal Voltage with Respect 
toGND 

-0.5 to Vcc 

v 

Ta 

Operating Temperature 

0 to +70 

m. 

Tbi AS 

Temperature Under Bias 

-10 to +85 

°c 

Tstg 

Storage Temperature 

-55 to +125 


Pt 

Power Dissipation 

0.5 

w 

lOUT 

DC Output Current 

120 

mA 


NOTES: 283616103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 


FUNCTION TABLE^^) 


7MP9244 

7MP9245 1 

1 Inputs 1 

Outputs 

1 Inputs 



D 

0 



Outputs 

L 

L 

L 

L 

L 

Bus I/OB Data to Bus l/OA 

L 

H 

H 

L 

H 

Bus I/OB Data to Bus l/OA 

H 

X 

Z 

H 

X 

High-Z State 


NOTE: 2836 tbi 04 

1 . H = High Voltage Level 
X = Don’t Care 
L = Low Voltage Level 
Z = High Impedance 


CAPACITANCE (Ta = +25'^C F = 1 .OMHZ) 


Symbol 

Parameter^) 

Conditions 

Max. 

Unit 

Ci/o 

Input Capacitance (I/O) 

ViN =ov 

15 

PF 

CCTRL 

Input Capacitance 
(OE , T/R) 

ViN =ov 

30 

PF 


NOTE: 2836 tbI 05 

1 . This parameter is guaranteed by design but not tested. 


DC ELECTRICAL CHARACTERISTICS^"^) 


(Ta = 0»C TO +70"C,Vcc = 5.0V ± 5%) 


Symbol 

Parameter 

Test Conditions^) 

Min. 

TYp.<2) 

Max. 

Unit 

ViH 

Input HIGH Level 

Guaranteed Logic HiGH Level 

2.0 

— 

— 

V 

VIL 

Input LOW Level 

Guaranteed Logic LOW Level 

— 

- 

0.8 

V 

IH 

Input HIGH Current 

Vcc = Max. 

Vi = 2.7V 

Except I/O Pins 

— 

— 

5 

pA 

I/O Pins 

— 

— 

15 

1 IL 

Input LOW Current 

Vcc = Max. 

Vi = 0.5V 

Except I/O Pins 

— 

- 

-5 

pA 

I/O Pins 

— 

— 

-15 

lOZH 

High Impedance Output Current 

Vcc = Max. 

Vo= 2.7V 

— 

— 

10 

pA 

lOZL 

Vo = 0.5 V 

— 

- 

-10 

pA 

1 1 

Input HIGH Current 

Vcc = Max., Vi= Vcc (Max.) 

— 

— 

20 

pA 

ViK 

Clamp Diode Voltage 

Vcc = Min., In = -18mA 

— 

-0.7 

-1.2 

V 

los 

Short Circuit Current 

Vcc = Max.(3),Vo=GND 

-60 

-120 

-225 

mA 

VOH 

Output HIGH Voltage 

Vcc = Min. 

ViN= ViHor ViL 

lOH = -8mA 

mm 

3.3 

— 

V 

loH = -1 5mA 

2.0 

3.0 

— 

V 

VOL 

Output LOW Voltage 

Vcc = Min. 

ViN= ViHor ViL 

lOL = 64mA 

— 

0.3 

0.55 

V 

Vh 

Input Hysteresis 

— 

— 

200 

— 

mV 

ICC 

Quiescent Power Supply Current 

Vcc = Max., VlN= GND orVcc 

— 

2.0 

6.0 

mA 



NOTES: 2836 tbi 06 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. Gross functional testing is performed on the IDT modules; power supply characteristics of the IDT modules are guaranteed by design but not tested. 
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IDT7MP9244T/AT/CT, IDT7MP9245T/AT/CT 

FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES COMMERCIAL TEMPERATURE RANGE 


POWER SUPPLY characteristics'^^ 


Svmbol 

Parameter 

Test Conditions^') 

Min. 

E!S 

Max. 

Unit 

Alee 

Quiescent Power Supply Current 
TTL Inputs HIGH 

Vcc = Max. 

Vin = 3.4V(3) 

— 

0.5 

2.0 

mA 

Icee 

Dynamic Power Supply Current^ 

Vcc = Max. 

Outputs Open 

OE = T/R = GND 

One Input Toggling 

50% Duty Cycle 

Vin = Vcc 

Vin = GND 

1 

0.15 

0.25 

mA/ 

MHz 

le 

Total Power Supply Current^®’ 

Vcc = Max. 

Outputs Open 
fi =10MHz 

50% Duty Cycle 

OE = T/R = GND 

One Bit Toqqling 

Vin = Vcc 

Vin = GND 

■ 

3.5 

8.5 

mA 

Vin = 3.4V 

Vin = GND 

■ 

3.8 

9.5 

Vcc = Max. 

Outputs Open 
fi = 2.5MHz 

50% Duty Cycle 

OE = T/R = GND 

32 Bits Toqqling 

Vin = Vcc 

Vin = GND 

■ 

12.8 

26.0 

Vin = 3.4V 

Vin = GND 

■ 

20.8 

58.0 


NOTES: 2836tbl07 

1 . For conditions shown as Max. or Min., usq appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vccor GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + I INPUTS + I DYNAMIC 

Ic = Icc + Alee DhNt + IccD (fcp/2 + fiNi) 

Icc = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3,4V) 

Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 

7. Gross functional testing is performed on the IDT modules; power supply characteristics of the IDT modules are guaranteed by design but not tested. 
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IDT7MP9244T/AT/CT, IDT7MP9245T/AT/CT 

FAST CMOS 32-BIT BUFFER/LINE DBIVER/BIDIRECTIONAL TRANSCEIVER MODULES 


COMMERCIAL TEMPERATURE RANGE 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR IDT7MP9244<^^ 


Symbol 

Parameter 

Condltlon(^) 

7MP9244T 

7MP9244AT 

7MP9244CT 

Unit 

Min. (3) 

Max. 

Mln.(3) 

Max. 

Min.(3) 

Max. 

tPLH 

tPHL 

Propagation Delay 

Dn to On 

CL = 50pF 

rl = soon 

1.5 

6.5 

1.5 

4.8 

1.5 

4.1 

ns 

tPZH 

tPZL 

Output Enable Time 

1.5 

8.0 

1.5 

6.2 

1.5 

5.8 

ns 

tPHZ 

tPLZ 

Output Disable Time 

1.5 

7.0 

1.5 

5.6 

1.5 

5.2 

ns 


NOTES: 2836tbl08 

1 . Specifications given are for the IDT74FCT244-T components used on the IDT7MP9244. Functional testing is performed on the IDT7M9244 module; 
switching characteristics for this module Is guaranteed by design but not tested. 

2. See test circuit and wave forms. 

3. Minimum limits are guaranteed but not tested on Propagation Delays. 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR IDT7MP9245^'*) 


Symbol 

Parameter 

Condltlon^^ 

7MP9245T 

7MP9245AT 

7MP9245CT 

Unit 

Mln.(3) 

Max. 

Mln.(^ 

Max. 

Mln.(3) 

Max. 

tPLH 

tPHL 

Propagation Delay 

I/Oa to I/Ob, I/Ob to I/Oa 

Cl = 50pF 
rl = soon 

1.5 

B 

1.5 

4.6 

1.5 

4.1 

ns 

El 

Output Enable Time 
OEto I/Oa or I/Ob 

1.5 

9.5 

1.5 

6.2 

1.5 

5.8 

ns 


Output Disable Time 

OE to I/Oa or I/Ob 

1.5 

7.5 

1.5 

5.0 

1.5 

4.8 

ns 

HEIHI 

Output Enable Time 
T/Rto I/Oa or I/Ob 

1.5 

9.5 

1.5 

6.2 

1.5 

5.8 

ns 


Output Disable Time 

T/R to I/Oa or I/Ob 

1.5 

7.5 

1.5 

5.0 

1.5 

4.8 

ns 


NOTES: 2836tbio9 

1. Specifications given are for the IDT74FCT245-T components used on the IDT7MP9245. Functional testing is performed on the IDT7M9245 module; 
switching characteristics for this module is guaranteed by design but not tested. 

2. See test circuit and wave forms. 

3. Minimum limits are guaranteed but not tested on Propagation Delays. 
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IDT7MP9244T/AT/CT, ID77MP9245T/AT/CT 

FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES 


COMMERCIAL TEMPERATURE RANGE 


TEST CIRCUITS AND WAVEFORMS (FOR ALL OUTPUTS) 



SWITCH POSITION 

Test 

Switch 

Open Drain 


Disable Low 

Closed 

Enable Low 


All Other Outputs 

Open 


DEFINITIONS: 2836tbiio 

Cl = Load capacitance; includes jig and probe capacitance. 

Rt = Termination resistance; should be equal to Zout of the Pulse 
Generator. 


2836 drw OS 


SET-UP, HOLD AND RELEASE TIMES PULSE WIDTH 



2836diw06 


PROPAGATION DELAY 


ENABLE AND DISABLE TIMES 


SAME PHASE 
INPUT TRANSITION 


OUTPUT 


OPPOSITE PHASE 
INPUT TRANSITION 



ENABLE DISABLE 


CONTROL 

INPUT 


OUTPUT 

NORMALLY 

LOW 


OUTPUT 

NORMALLY 

HIGH 



3V 

1.5V 

OV 

3.5V 

VoL 

VoH 

OV 


NOTES 2836 dm 09 

2836 drw 07 1 . Diagram shown for input Control Enable-LOW and input Control 

Disable-HIGH. 

2. Pulse Generator for All Pulses; Rate < 1 .0 MHz; Zo < 50n; tF < 2.5ns; 
tR < 2.5ns. 
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IDT7MP9244T/AT/CT, IDT7MP9245T/AT/CT 

FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES 


COMMERCIAL TEMPERATURE RANGE 


PACKAGE DIMENSIONS 






ALABAMA 

IDT 

555 Sparkman Dr., 
Ste.1200-D 
Huntsville, AL 35816 

(205) 721-0211 

ALASKA 

Westerberg & Associates 
Bellevue, WA 

(206) 453-8881 

ARIZONA 

Western High Tech Mktg. 
Scottsdale, AZ 
(602) 860-2702 

ARKANSAS 

IDT 

(S. Central Regional 
Office) 

14285 Midway Rd., Ste. 
100 

Dallas, TX 75244 
(214) 490-6167 

CALIFORNIA 

IDT 

(Corporate Headquarters) 
2975 Stender Way 
P.O. Box 5801 5 
Santa Clara, CA 95052 
(408) 727-6116 

IDT 

(Western Headquarters) 
2975 Stender Way 
Santa Clara, CA 95052 
(408) 492-8350 

IDT 

(SW Regional Office) 
6JennerDr., Ste. 100 
Irvine, CA 92718 
(714) 727-4438 

IDT 

(SW Regional Office) 
16130 Ventura Blvd., 

Ste. 370 

Encino, CA 91436 
(818) 981-4438 

Quest-Rep 
San Diego, CA 
(619) 565-8797 

CANADA 

(EASTERN) 

CMT Renmark, Inc. 
Kanata, ONT 
(613) 591-9555 

CMT Renmark, Inc. 
Mississauga, ONT 
(416) 612-0900 


DOMESTIC SALES REPRESENTATIVES 


CANADA 

(WESTERN) 

Westerberg & Associates 
Bellevue, WA 
(206) 453-8881 

COLORADO 

IDT 

(NW Regional Office) 
1616 17th St, Ste. 370 
Denver, CO 80202 
(303) 628-5494 

Thorson Rocky Mountain 
Englewood, CO 
(303) 799-3435 

CONNECTICUT 

Lindco Associates 
Woodbury, CT 
(203) 266-0728 

DELAWARE 

IDT 

(NE Regional Office) 

Horn Point Harbor 
105 Eastern Ave., Ste. 

201 

Annapolis, MD 21403 
(301) 858-5423 

FLORIDA 

IDT 

(SE Regional Office) 

1413 S. Patrick Dr., Ste. 
10 

Indian Harbor Beach, FL 
32937 

(407) 773-3412 

IDT 

(SE Regional Office) 
18167 U.S. 19 North 
Ste. 455 

Clearwater, FL 34624 
(813) 532-9988 

IDT 

(SE Regional Office) 

1500 N.W. 49th St, 

Ste. 500 

Ft Lauderdale, FL 33309 
(305) 776-5431 

GEORGIA 

IDT 

(SE Regional Office) 

1413 S. Patrick Dr., Ste. 
10 

Indian Harbor Beach, FL 
32937 

(407) 773-3412 

HAWAII 

IDT 

(Western Headquarters) 
2975 Stender Way 
Santa Clara, CA 95052 

(408) 492-8350 


IDAHO 

(NORTHERN) 

Anderson Associates 
Bountiful, UT 
(801) 292-8991 

IDAHO 

(SOUTHERN) 

Thorson Rocky Mountain 
Salt Lake City, UT 
(801)942-1683 

ILLINOIS 

IDT 

(Central Headquarters) 
1375 E. Woodfleld Rd., 
Ste. 380 

Schaumburg, IL 60173 
(708) 517-1262 

Synmark Sales 
Park Ridge, IL 
(708) 390-9696 

INDIANA 

Arete Sales 
Ft. Wayne, IN 
(219) 423-1478 

Arete Sales 
Greenwood, IN 
(317) 882-4407 

IOWA 

Rep Associates 
Cedar Rapids, lA 
(319) 373-0152 

KANSAS 

Rush & West Associates 
Olathe, KS 
(913) 764-2700 

KENTUCKY 

Arete Sales 
Ft. Wayne, IN 
(219) 423-1478 

LOUISIANA 

IDT 

(S. Central Regional 
Office) 

14285 Midway Rd., Ste. 
100 

Dallas, TX 75244 
(214) 490-6167 

MAINE 

IDT 

(Eastern Headquarters) 
#2 Westboro Business 
Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 


MARYLAND 

IDT 

(NE Regional Office) 

Horn Point Harbor 
105 Eastern Ave., Ste. 201 
Annapolis, MD 21403 
(301) 858-5423 

MASSACHUSETTS 

IDT 

(Eastern Headquarters) 

#2 Westboro Business 
Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 

MICHIGAN 

Tritech Sales 
Farmington Hills, Ml 

(313) 442-1200 

MINNESOTA 

IDT 

(N. Central Regional Office) 
1650 W. 62nd Street 
Ste. 1040 

Minneapolis, MN 55431 
(612) 885-5777 

OHMS Technology Inc, 
Edina, MN 
(612) 932-2920 

MISSISSIPPI 

IDT 

(SE Regional Office) 

1413 S. Patrick Dr., 

Ste. 10 

Indian Harbor Beach, FL 
32937 

(407) 773-3412 

MISSOURI 

Rush & West Associates 
St. Louis, MO 

(314) 965-3322 

MONTANA 

Thorson Rocky Mountain 
Englewood, CO 
(303) 799-3435 

NEBRASKA 

IDT 

(Central Headquarters) 
1375 E. Woodfield Rd., 

Ste. 380 

Schaumburg, IL 601 73 
(708) 517-1262 


NEVADA 

(NORTHERN) 

IDT 

(Western Headquarters) 
2975 Stender Way 
Santa Clara, CA 95052 
(408) 492-8350 

NEVADA 

(SOUTHERN) 

Western High Tech Mktg. 
(Clark County, NV) 
Scottsdale, AZ 
(602) 860-2702 

NEW HAMPSHIRE 

IDT 

(Eastern Headquarters) 
#2 Westboro Business 
Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 

NEW JERSEY 

IDT 

(NE Regional Office) 

One Greentree Centre, 
Ste. 202 

Marlton, NJ 08053 
(609) 596-8668 

SJ Mid-Atlantic, Inc. 

Mt. Laurel, NJ 
(609) 866-1234 

NEW MEXICO 

Western High Tech Mktg. 
Scottsdale, Az 
(602) 360-2702 

NEW YORK 

IDT 

(NE Regional Office) 

250 Mill St, Ste.107 
Rochester, NY 14614 
(716) 777-4040 

Quality Components 
Buffalo, NY 
(716) 837-5430 

Quality Components 
Manlius, NY 

(315) 682-8885 

SJ Associates 
Rockville Centre, NY 
(516) 536-4242 

NORTH CAROLINA 

Tingen Technical Sales 
Raleigh, NC 
(919) 870-6670 



NORTH DAKOTA 

OHMS Technology Inc. 
Edina, MN 
(612) 932-2920 

OHIO 

Norm Case Associates 
Rocky River, OH 
(216) 333-0400 

OKLAHOMA 

IDT 

(S. Central Regional Office) 
1428S Midway Rd., Ste. 

100 

Dallas, TX 75244 
(214) 490-6167 

OREGON 

Westerberg & Associates 
Portland, OR 
(503) 620-1931 

PENNSYLVANIA 

(WESTERN) 

Norm Case Associates 
Rocky River, OH 
(216) 333-0400 


PENNSYLVANIA 

(EASTERN) 

SJ Associates 
Rockville Centre, NY 
(516) 536-4242 

RHODE ISLAND 

IDT 

(Eastern Headquarters) 

#2 Westboro Business 
Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 

SOUTH CAROLINA 

IDT 

(SE Regional Office) 

1413 S. Patrick Dr., Ste. 10 
Indian Harbor Beach, FL 
32937 

(407) 773-3412 

SOUTH DAKOTA 

OHMS Technology Inc. 
Edina, MN 
(612) 932-2920 


TENNESSEE 

IDT 

555 Sparkman Dr., 

Ste. 1200-D 
Huntsville, AL 35816 
(205) 721-0211 

TEXAS 

IDT 

(S. Central Regional Office) 
14285 Midway Rd., Ste. 

100 

Dallas, TX 75244 
(214) 490-6167 

IDT 

(S. Central Regional Office) 
1731 4 State Hwy. 19 
Ste. 242 

Houston, TX 77064 
(713) 890-0014 

UTAH 

Anderson Associates 
Bountiful, UT 
(801) 292-8991 


VERMONT 

IDT 

(Eastern Headquarters) 

#2 Westboro Business 
Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 
(508) 898-9266 

VIRGINIA 

IDT 

(NE Regional Office) 

Horn Point Harbor 
105 Eastern Ave., Ste. 201 
Annapolis, MD 21403 
(301) 858-5423 

WASHINGTON 

Westerberg & Associates 
Bellevue, WA 
(206) 453-8881 


IDT 

(NW Regional Office) 
7981 168th Ave. N.E., 
Ste. 32 

Redmond, WA 98052 
(206) 881-5966 


WEST VIRGINIA 

Norm Case Associates 
Rocky River, OH 
(216) 333-0400 

WISCONSIN 

Synmark Sales 
Park Ridge, IL 
(708) 390-9696 

WYOMING 

Thorson Rocky Mountain 
Englewood, CO 
(303) 799-3435 


IDT TECHNICAL CENTERS 


Integrated Device Technology, Inc. 

(Western Headquarters) 

2975 Stender Way 
Santa Clara, CA 95052 
(408) 492-8350 


Integrated Device Technology, Inc. 

(Southwestern Regional Office) 

6 Jenner Drive, Suite 100 
Irvine, CA 92718 
(714) 727-4438 


Integrated Device Technology, Inc. 

(South Central Regional Office) 
14285 Midway Road, Suite 100 
Dallas, TX 75244 
(214) 490-6167 


Integrated Device Technology, Inc. 

(Eastern Headquarters) 

#2 Westboro Business Park 
200 Friberg Parkway. Suite 4002 
Westboro, MA 01581 
(508) 898-9266 


Integrated Device Technology, Ltd. 

(European Headquarters/Northern Europe 
Regional Office) 

21 The Crescent 
Leatherhead 
Surrey, UK KT228DY 
Tel.: 44-0372-363-3397734 


AUTHORIZED DISTRIBUTORS (U.S. and Canada) 

Alliance Future Hall-Mark Hamilton/Avnet Insight Vantage Zentronics 

Eiectronics Eiectronics Components 


Contact your local office. 


AFRICA 

Monte Vista International 
5673 W. Los Positas Blvd., 
Ste. 205 

Pleasanton, CA 94588 
Tel: 510-463-8693 

AUSTRALIA 

George Brown Group 
Rydalmere, Australia 
Tel.: 612-638-1999 

George Brown Group 
Hilton, Australia 
Tel.: 618-352-2222 

George Brown Group 
Blackburn, Australia 
Tel.: 613-878-8111 

AUSTRIA 

Ing. Ernst Steiner 
Vienna, Austria 
Tel.: 43-222-827-4740 

BELGIUM 

Betea S.A. 

St.-Stevens-Woluwe, 

Belgium 

Tel.: 322-725-1080 

DENMARK 

Exatec A/S 

Copenhagen, Denmark 
Tel.: 45-31-191022 

FINLAND 

Comodo Oy 
Helsinki, Finland 
Tel.: 358-0757-2266 

FRANCE 

IDT 

(So. Europe Reg. Office) 
15 Rue du Buisson aux 
Praises 

91300 Massy, France 
Tel.: 33-1-69-30-89-00 

Scientec REA 
Bordeaux, France 
Tel.: 33-56-39-3271 

Scientec REA 
Chatillon, France 
Tel.: 33-149-652750 

Scientec REA 
Cesson-Sevigne, France 
Tel.: 33-99-83-9898 

Scientec REA 
Rognes, France 
Tel.: 33-42-50-1805 

Scientec REA 
Schwerwiller, France 
Tel.: 33-88-82-5514 


INTERNATIONAL SALES REPRESENTATIVES 


Scientec, REA 

Jermyn GmbH 

Saint-Etienne, France 

Nurnberg, Germany 

Tel.; 33-77-79-7970 

Tel.: 49-911/425095 

A2M 

Scantec GmbH 

Brignolles, France 

Planegg, Germany 

Tel.: 33-1-94-59-2293 

Tel.: 49-859-8021 

A2M 

Scantec GmbH 

Bron, France 

Kirchheim, Germany 

Tel.: 33-1-72-37-0414 

Tel.: 49-70-215-4027 

A2M 

Scantec GmbH 

BUG, France 

Ruckersdorf, Germany 

Tel.: 33-1-39-56-8181 

Tel.; 49-91-157-9529 

A2M 

Topas Electronic GmbH 

Cesson-Sevigne, France 

Hannover, Germany 

Tel.: 33-1-99-63-3232 

Tel.: 49-51-113-1217 

A2M 

Topas Electronic GmbH 

Le Chesnay Cedex, France 

Quickborn, Germany 

Tel.: 33-1-39-54-9113 

Tel.: 49-4106-73097 

A2M 

Merignac, France 

HONG KONG 

Tel.: 33-1-56-34-1097 

IDT 

(Hong Kong Reg. Office) 

Aquitech 

Rm. 1505, 

Merignac, France 

15/F The Centre Mark, 

Tel.: 33-56-55-1830 

287-299 Queen's Road 
Central 

Aquitech 

Hong Kong 

Cedex, France 

Tel.: 33-1-4-96-9494 

Tel.: 852-542-0067 

Lestina International Ltd. 

Aquitech 

Kowloon, Hong Kong 

Rennes, France 

Tel.: 33-99-78-3132 

Tel.: 852-735-1736 

Aquitech 

INDIA 

Lyon, France 

Malhar Corp. 

Tel.: 33-72-73-2412 

GERMANY 

Bryn Mawr, PA 

Tel.; 215-527-5020 

IDT 

ISRAEL 

(Central Europe Reg. 

Vectronics, Ltd. 

Office) 

Herziia, Israel 

Gottfried-Von-Cramm-SIr. 1 
8056 Neufahrn, Germany 
Tel.: 49-8165-5024 

Tel.; 972-52-556070 

ITALY 

Jermyn GmbH 

Lasi Electronica 

Limburg, Germany 

Bologna, Italy 

Tel.: 49-6431/508-0 

Tel.: (3951)353815 

Jermyn GmbH 

Lasi Electronica 

Berlin, Germany 

Firenze, Italy 

Tel.; 49-30/2142056 

Tel.: (3955)582627 

Jermyn GmbH 

Lasi Electronica 

Dusseldorf, Germany 

Milano, Italy 

Tel.: 49-211/25001-0 

Tel.: (39)266-101370 

Jermyn GmbH 

Lasi Electronica 

Heimstetten, Germany 

Roma, Italy 

49-89/909903-0 

Tel.: (19396)5405301 

Jermyn GmbH 

Lasi Electronica 

Herrenberg, Germany 

Torino, Italy 

Tel.: 49-7032/203-01 

Jermyn GmbH 

Norderstedt, Germany 

Tel.: 49-40/5282041 

Tel.: (3911)328588 


Microelit SPA & SRL 

SWEDEN 

Milan, Italy 

Tel.: 39-2-4817900 

SvenskTeleindustri AB 
Spanga, Sweden 

Microelit SPA & SRL 

Rome, Italy 

Tel.: 46-8-761-7300 

Tel.: 39-6-8894323 

SWITZERLAND 

JAPAN 

W. Stolz AG 

Baden-DaettwiI, 

IDT 

Switzerland 

(Japan Headquarters) 

U.S. Bldg. 201 

Tel.: 41-56-849000 

1-6-15 Hirakarasho, 

TAIWAN 

Chlyoda-Ku 

Tokyo 102, Japan 

Tel.: 813-3221-9821 

Johnson Trading Company 
Taipei, Taiwan 

Tel.; 886-273-31211 

Dia Semicon Systems 
Tokyo, Japan 

Tel.: 813-3439-2700 

World Peace Industrial Co., 
Ltd. 

Taipei, Taiwan 

Kanematsu Semiconductor 

Tel: 886-2788-5200 

Corp. 

Tol^o, Japan 

Tel.: 813-3551-7791 

UTC 

Taipei, Taiwan 

Tel.: 886-2-7753666 

Marubun 

Tokyo, Japan 

UNITED KINGDOM 

Tel.: 813-3639-9805 

Tachibana Tectron Co., Ltd. 
Tokyo, Japan 

Tel.: 813-3793-1171 

KOREA 

IDT 

(European Headquarters/ 
No. Europe Reg. Office) 

21 The Crescent 
Leatherhead 

Surrey, UK KT228DY 

Tel.: 44-0372-363-339/734 

Eastern Electronics 

Seoul, Korea 

Micro Call, Ltd. 

Tel.: 822-553-2997 

Tharne Oxon, UK 

Tel.: 44-844-261-939 

NETHERLANDS 

The Access Group Ltd. 

Auriema 

Hertfordshire, UK 

Eindhoven, Netherlands 
Tel.: 31-40-816565 

Tel.: 0462-480888 

NORWAY 


Eltron A/S 


Oslo, Norway 

Tel.: 47-2-500650 


SINGAPORE 


Data Source Pte. Ltd. 
Lorong, Singapore 

Tel.; 65-291-8311 


SOUTH AMERICA 


Intectra Inc. 

Mountain View, CA 

Tel.; 415-967-8818 


SPAIN 


Anatronic, S.A. 

Madrid, Spain 

Tel.: 34-1-542-5566 


Anatronic, S.A. 

Barcelona, Spain 

Tel.: 34-3-258-1906 




Integrated 

Device Technology, Inc. 

2975 Stender Way 

Santa Clara, CA 95054-3090 

(800) 345-7015 FAX: (408) 492-8674 
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